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AN EPIDEMIOLOGICAL STUDY OF HYPERTENSIVE DISEASE 
MORTALITY IN OKLAHOMA, 1958-1962
CHAPTER I
INTRODUCTION AND REVIEW OF LITERATURE
M o rta lity  S t a t i s t i c s  
H ypertension may be defined  aS the  d ise a se  process ch a rac te rize d  
by su s ta in ed  blood p ressu re  e le v a tio n . Involv ing  d ia s to l ic  and (In  most 
cases) s y s to l ic  p re s su re s , cause known (secondary h y p erten sio n ), o r  un­
known (primary o r  e s s e n t ia l  h y p e rten sio n ), w ith  o r  w ithout c l in i c a l ly  
dem onstrable Involvement o f  blood v e sse ls  and th e i r  organs (1)*
H ypertensive d isease  I s  a derlous problem because o f  I t s  compli­
c a t io n s , p r in c ip a l ly  coronary h e a r t  d ise a se , congestive  h e a r t  f a i l u r e ,  
c e re b ra l hemorrhage and throm bosis, and re n a l f a i l u r e . M o rta lity  da ta  
on hypertensive  d ise a se  tend to  underestim ate I t s  s ig n if ic a n c e  because 
o f  ru le s  fo r  coding deaths to  s in g le  causes, according to the I n te r ­
n a tio n a l S t a t i s t i c a l  C la s s i f ic a t io n  o f  D iseases and Cause o f  Death I . e . ,  
deaths o f  hypertensive  p a t ie n ts  a re  freq u en tly  a t t r ib u te d  to  a r t e r io ­
s c le r o t ic  h e a r t  d ise a se  o r  cereb rovascu lar d ise a se  (2 ) .
This might p o ss ib ly  be one o f  the  ex p lana tions fo r  the  c u rre n t 
repo rted  downward tren d  In  the  death ra te s  from hypertensive d is e a s e , 
however, Inqiroved m edical management I s  a lso  an Im portant c o n s id e ra tio n
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in  these  tren d s  (3 ) . D espite the s ig n if ic a n t  l im ita t io n s  regarding  cod­
in g , m o rta li ty  s t a t i s t i c s  from hypertensive  d isease  g ive a p a r t i a l  mea­
su re  o f  th e  scope o f  the  problem, and some in d ic a tio n  o f  the m ajor-sex- 
race p a tte rn s  described  by se v e ra l in v e s tig a to rs  (4 ).
The d a ta  fu r th e r  dem onstrate the  marked r a c ia l  d iffe re n c e  be­
tween Negroes and td iite s  in  s u s c e p t ib i l i ty  to  hypertensive  d ise a se .
L i t t l e  o r  no sex  d i f f e r e n t i a l  i s  recorded in  m o rta lity  r a t e s  fo r  hyper­
ten s iv e  d ise a se  (5 ) . For w hites the  m o rta lity  r a te  i s  s l ig h t ly  lower 
fo r  women a t  ages 45 to  54 and 55 to  64 than fo r  men, d e sp ite  the fa c t 
th a t  hypertensive  d ise ase  i s  undoubtedly more frequen t among women than 
men from age 45 up (6 ) . The sex d i f f e r e n t i a l  mentioned e a r l i e r  i s  more 
pronounced in  the non-w hites than w h ite s . Although the  age p a tte rn s  a re  
s im ila r  to  those o f  w h ite s , a l l  re p o r ts  to  d a te  show th a t  Negro females 
experience h ig h er age-ad justed  r a te s  a f t e r  age 35. Rates as much as f iv e  
tim es those experienced by the  Negro male have been rep o rted  (7 ) . The 
Negro male r a t e ,  although lower than the  female r a te ,  i s  considerab ly  
h igher than  th a t  o f  the  w hite  male. The Negro female in  some sec tio n s 
o f  the  country  has eiq>erlenced r a te s  as h igh as ten  tim es th a t  o f  her 
w hite co u n te rp a rt (8 ).
Prim ary hypertension  i s  w idespread in  the a d u lt  American popu­
la t io n .  - While exact s t a t i s t i c s  on i t s  p revalence a re  n o t a v a ila b le , 
surveys among se le c te d  groups suggest th a t  between 5 and 25 percen t of 
the a d u lt  popu la tion  i s  a f fe c te d . V a ria tio n  in  the c l i n i c a l  and lab o ra ­
to ry  procedures employed in  the  d ia g n o s tic  exam inations, as w ell as in  
the  c r i t e r i a  f o r  c la s s i f i c a t io n ,  make i t  im p rac tica l to  conq>are the re ­
s u l t s  o f  v a rio u s s tu d ie s  and su rveys. However, the  r e s u l t s  o f  the
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H ealth Examination Survey fo r  hypertensive  h e a r t  d ise a se  In d ic a te  the 
magnitude o f  the problem. D e fin ite  hypertensive  h e a r t  d isease  I s  e s t i ­
mated to  be p resen t In  9 .5  percen t o f  American a d u lts ,  and suspected  
h ypertensive  h e a r t  d isease  In  an a d d itio n a l 4 .3  percen t (9 ) .
D e fin ite  hypertensive  h e a r t  d isease  occurs In  11 p e rcen t o f  
a d u lt  women and 8 pe rcen t o f  a d u lt  men; I t  I s  found In  21 p e rcen t o f  
a d u lt  Negro Americans compared w ith  8 percen t o f  a d u lt  White Americans 
(10 ). The prevalence In creases sharp ly  w ith  age from about 1 percen t 
a t  age 30 to  about 10 p e rcen t twenty years l a t e r ,  w ith  even h ig h e r r a te s  
above age 65 (11).
Primary hypertension  i s  more common among women, b u t more severe 
In  men. The onse t I s  u su a lly  during  the th ird  o r  fo u rth  decades o f  l i f e ;  
very  few cases occur a f te r  the  age o f  50, although th is  p o in t has been 
d ispu ted  (12 ). Even though th e  use o f  m o rta lity  d a ta  fo r  hyperten sion  
I s  hazardous. I t  s p e a r s  th a t  th i s  d isease  may be more freq u e n tly  a  cause 
o f  death  In  urban than  r u r a l  a reas o f  the  United S ta te s .
Geographical D is tr ib u tio n  
The geographical d is t r ib u t io n  of age-ad ju sted  death  r a te s  fo r  
hypertensive  d ise a se  (ISC 440-447) fo r  w hites range w idely from 32 p e r  
100,000 popu la tion  In  South Dakota up to  95 p e r 100,000 In  Maryland, 
approxim ately a  th re e -fo ld  d iffe re n c e  (13 ). The geographical p a t te rn  I s  
more c o n s is te n t fo r  hypertensive  d ise a se  than  fo r  a r te r io s c le r o t ic  h e a r t  
d ise a se  (14 ). The low est r a te s  a re  confined to  a la rg e  a rea  In  th e  
c e n tr a l  p a r t  o f  the  coun try , mainly a g r ic u l tu ra l  s t a te s  bu t Inc lud ing  
bo th  mountain and p la in  s t a t e s .  The h ig h es t r a te s  a re  a l l  found on the 
so u th eas te rn  c o as t running eastw ard from L ouisiana up to  New York and
a*
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M assachusetts» w ith Maryland and the D is t r ic t  o f  Columbia showing the 
naximun r a t e s .  W ithin the  h igh  r a te  a re a s , th e re  i s  considerab le  v a r i ­
a tio n , and w ith in  the s ta te s  in  these and o th e r  a reas even fu r th e r  v a r i ­
a tio n  by coun ties (15). South C aro lina , fo r  example, has a  r a te  th a t  i s  
over 60 p e rcen t h igher than th a t  fo r  West V irg in ia  and one o f  the h ighest 
in  the  country  (16).
Taking the country as a  id io le , th e re  has been a s ig n if ic a n t  
c o r re la t io n  rep o rted  between u rb an iza tio n  and m o rta lity  from hypertensive 
d isease  (17 ). The a s so c ia tio n , however, i s  f a r  from c o n s is te n t . For 
example, i t  has been repo rted  th a t  hypertensive  d ise a se  m o r ta li ty  ra te s  
fo r  C a lifo rn ia  and Arizona a re  alm ost id e n t ic a l ,  y e t th e re  a re  te n -fo ld  
v a r ia tio n s  in  population  d e n s ity . One fin d s  a  s im ila r  s i tu a t io n  when 
observing m o r ta li ty  r a te s  from th e  E as t. For exaiq>le. New Je rse y  and 
Georgia have shown s im ila r  m o rta li ty  r a te s  although th e i r  popu la tion  
d e n s itie s  a re  v a s tly  d if f e r e n t  (18 ). A lso, i t  has been repo rted  from 
the D is t r i c t  o f  Columbia, an e n t i r e ly  urban a re a , age-ad ju sted  death 
ra te s  s im ila r  to  those from r u r a l  p a r ts  o f  Maryland. This seems to sug­
g e s t th a t fa c to rs  which determ ine th e  m o rta lity  r a te s  fo r  hypertensive  
d isease  a re  in  many in d iv id u a l in s tan ces  independent o f  fa c to rs  asso­
c ia te d  w ith  popu lation  d e n s ity .
The d is t r ib u t io n  o f  m o rta li ty  among non-white persons has been 
reported  by se v e ra l in v e s tig a to rs  (19). I t  must be remembered w ith  re ­
gard to  s t a te s  in  the mountains and p la in s  reg io n s , o f  which Oklahoma i s  
lo c a te d , th a t  "non-w hites" in c lu d e  o th e r  races in  a d d itio n  to  Negro. 
Furtherm ore, among Negroes th e re  has been a g re a t d ea l o f m ig ra tio n , so 
th a t  the  p lace  o f  death may o f te n  be remote from th e  p lace  in  which most
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o f  l i f e  has been sp en t. This I s  p a r t ic u la r ly  tru e  fo r  the N ortheast 
c e n tra l  and P a c if ic  reg ions (20). In  C a lifo rn ia , fo r  exanqple, 56 percen t 
of the  Negro popu lation  re s id e n ts  a t  the  time o f  1950 census had m igrated 
th e re  d u rin g  the l a s t  ten  y e a rs . Furtherm ore, in  the  1960 census i t  has 
been estim ated  th a t  10 p e rc en t o f the Negro popu lation  in  the  country was 
no t included  in  the  census (21).
In  g en era l th e  geograph ica l p a tte rn s  o f  m o rta lity  a re  very  
s im ila r  to  those observed fo r  w h ites , a lthough  both the  r a te s  themselves 
and the  magnitude o f v a r ia t io n  a re  a t  a  much h igher le v e l .  The h ig h es t 
r a te  was (445 per 100,000) p opu la tion  in  South C aro lina . 1960 and the  
low est r a te  (74 p e r  100.000) in  Arizona f o r  the  same p e rio d , a s ix - fo ld  
d iffe re n c e  (22 ). Thus th e  low est r a te s  f o r  non-white persons a re  a 
l i t t l e  lower than th e  h ig h e s t r a te s  fo r  th e  w hite  p o p u la tio n . E vidently  
the  r a c ia l  d iffe re n c e s  in  m o rta li ty  a re  n o t determined wholly by the 
g enetic  make-up o f  the  p o p u la tio n .
The m o rta lity  p a tte rn s  o f  the  non-w hite popu lation  does no t seem 
to  correspond in  any obvious way w ith  economic development (23 ).
Arkans a s , where the  N egro 's s ta tu s  i s  low . has repo rted  low r a te s ;  New 
York, where the  Negro s ta tu s  i s  h ig h e r, has shown m oderately h i ^  r a te s ;  
b u t South C aro lin a , w ith  a  low economic s ta tu s  has the h ig h es t o f a l l  
(24).
Environmental F ac to rs 
Severa l environm ental fa c to rs  have been repo rted  as having an 
e f f e c t  on m o rta lity  from hypertension  and re la te d  ca rd io v ascu la r d ise a s e s , 
however, w a ter hardness and socio-econom ic s ta tu s  have been the  two most 
repo rted  in  r e la t io n  to  m o r ta li ty  from c a rd io v ascu la r d ise a se . O ther
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fa c to rs  w i l l  be d iscussed  in  connection w ith d isease  p revalence.
Water Hardness
Several s tu d ie s  suggest th a t  the  s o f te r  the  w ater the  h ig h er the 
card io v ascu lar death  r a te .  Low card io v ascu lar d isease  death  r a te s  have 
been a sso c ia te d  w ith hard w ater. The Japanese drew a tte n t io n  to  the 
remarkable h igh death  r a te s  from c e re b ra l hemorrhage in  a reas where the 
r iv e r  w aters tended to  be a c id , and where the su lp h a te -b ica rb o n a te  r a t io  
was h igher than 0 .3  (25). The d a ta  showed a f a i r l y  h i ^  c o rre la t io n  be­
tween death  from apoplexy and a c id i ty  o f  r iv e r  w ater and between death  
ra te s  from h e a r t  d isease  and w ater com position (26 ). On the  o th e r  hand 
s ig n if ic a n t  negative  c o rre la t io n s  have been rep o rted  between w ater hard­
ness o f  se v e ra l lo c a l  w ater su p p lie s  and c a rd io v ascu la r d isease  death  
r a te s  in  the  United S ta te s  and the  county boroughs in  England and Wales 
(27, 28). A s im ila r  study  o f  lo c a l  w a ter su p p lie s  in  Oklahoma f a i le d  
to  y ie ld  s im ila r  r e s u l ts  (29).
Three p o s s ib i l i t i e s  have been suggested a s  accounting fo r  the 
low card iovascu lar m o rta lity  a sso c ia ted  w ith  hard  w ater (30): (1) th e re
i s  something b e n e f ic ia l  i n  hard w a te r; (2) th e re  i s  some adverse fa c to rs  
in  s o f t  w a te rs ; (3) s o f t  w aters and ac id  w aters a t ta c k  p ipes through 
which they run , tak ing  up z in c , cadmium, copper and lead  depending upon 
pipes and so ld e rs  used. Cadmium o r  le a d  might be suspected  as both  have 
been shown by se v e ra l workers to  accumulate in  human t is s u e  (31 ). These 
p o s s ib i l i t i e s  req u ire  fu r th e r  in v e s tig a tio n  b efo re  d e f in i te  conclusions 
can be drawn.
Attempts to  f in d  what fa c to rs  in  w ater hardness might be asso ­
c ia te d  w ith  lower death  ra te s  were su c ce ss fu l mainly in  exclu sion  o f
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se v e ra l fa c to rs . The in flu en ce  on card io v ascu lar m o rta lity  appeared not 
to  depend on the amounts o f  i ro n , manganese, carbonate and n i t r a t e ,  nor 
was th e re  apparent dependence o f  death ra te s  on the  sodium and potassium  
con ten t o f  w ater (32). However, s ig n if ic a n t  c o rre la t io n s  were found fo r  
magnesium» calcium , b icarbonate  and su lp h a te , f lu o r id e , d isso lved  s o lid s  
and pH. In  a l l  c a se s , the c o rre la t io n s  were neg a tiv e  in  th a t  s o f t  w ater 
was a sso c ia ted  w ith  h igher death  r a te s  (33).
Socio-Economic S ta tu s
hypertensive  d ise ase  m o rta lity  in  d i f f e r e n t  socio-economic and 
occupational groups in  th e  U nited S ta te s  have been published re c e n tly  by 
se v e ra l in v e s tig a to rs  (34, 3 5 ). As was noted in  the  c ite d  p a tp e rs  and 
elsew here, many problems e x is t  in  the  v a lid a tio n  and in te rp re ta t io n  o f  
th ese  d a ta . For w hite  m ales, no occupation group had a standard ized  
m o rta lity  r a t io  s iz e a b ly  d i f f e r e n t  from th a t  o f  a l l  w hite m ales. For 
Negro males e x h ib itin g  the expected high death r a te s  from hypertensive  
d ise a se , a  considerab le  range o f  standard ized  m o rta li ty  r a t io s  were 
re g is te re d  among the  se v e ra l occupational groups. The la b o re r , and pro­
fe s s io n a l- te c h n ic a l  grotq)s tended to  have r a t io s  considerably  above th a t  
f o r  a l l  non -id iites; the m an ag eria l-p ro fe ss io n a l-p ro p rie ta ry , the  c l e r i ­
c a l ,  the  s a le s ,  and o p e ra tiv e  groups had r a t io s  below those fo r  a l l  non­
w h ite s . These fin d in g s  have been v a lid a te d  by s tu d ie s  in  the l iv in g  
popu la tion  (36).
Income a lso  has been used as a socio-economic index in  observing 
m o rta li ty  from hypertensive  d ise a se . Several s tu d ie s  have been rep o rte d  
in  which death r a te s  were s im ila r  fo r  a l l  income s t r a t a  o f  a given sex 
c o lo r  grotq>, except fo r  a h ig h e r r a te  in  non-white females w ith  a  median
8
Income o f $3,000 -  3,900 (37 ). For the  ege group 55-64, the  m o rte lity  
r a te s  fo r  hypertensive  d isease  tended to  be lower in  the  h igher income 
w h ites ; fo r  n o n -iA ite s , they were low est in  the low est income gro^p. 
O v e ra ll, as expected, r a te s  fo r  non-w hites (Negroes) f a r  exceeded those 
fo r  w h ite s . Whether th e  d iffe re n c e s  among income c la s s e s  o f  s p e c if ic  
sex -co lo r groups were a r t i f i c i a l  o r  r e a l  cannot be determ ined from mor­
t a l i t y  s tu d ie s ,  but in  depth s tu d ie s  among re p re se n ta tiv e  samples o f  the  
l iv in g  popu la tion  have rev ea led  find ings s im ila r  to  those  described  in  
the  m o rta li ty  s tu d ie s  (38).
The Society o f  A c tuaries  and th e  M etropolitan  L ife  Insurance 
Companies have sponsored se v e ra l s tu d ie s  on "Blood P ressu re  and M o rta lity "  
and these  s tu d ie s  have been o f  p a r t ic u la r  va lue  to  m edicine because they 
have provided the  la r g e s t  body o f  d a ta  e v e r assembled bearin g  on the prog­
n o s is  o f  hypertension  in  i t s  p r e - c l in ic a l  s ta g e s . These s tu d ie s  show 
th a t  men w ith  casual blood p ressu res  o f  140mm. s y s to l ic  and 90mm. d ia ­
s t o l i c ,  who a re  f re e  o f o th e r  im pairm ents, a re  su b je c t to  about 50 p e r­
cen t e x tra  m o rta lity  as compared w ith th e  average o f  in su red  l iv e s  ever 
a  p e rio d  o f  about 20 years (39 ). Men w ith  casual blood p ressu re s  o f 
145bb. s y s to l i c  and 95=m. d ia s to l ic  a re  s im ila r ly  s u b je c t to  about 100 
percen t e x tr a  m o rta li ty , w hile  those who have blood p re ssu re s  o f  160mm. 
s y s to l ic  and 100 mm. d ia s to l i c  experience 200 percen t e x tr a  m o rta li ty .
Death C e r t i f ic a te  Data
In  a  death c e r t i f i c a t e  study o f  th is  type i t  seems ap p ro p ria te  
to  b r ie f ly  d iscu ss  some o f  th e  problems a sso c ia ted  w ith  th e  use o f death  
c e r t i f i c a t e  d a ta . Several a ttem pts to  determ ine the  accuracy o f  the 
underly ing  causes o f  death  on the  death  c e r t i f i c a t e  have been made and
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might be d iv ided  in to  th ree  c a te g o rie s  (40 ).
1. A query o f  physic ians who signed th e  death  c e r t i f i c a t e  to  d e te r­
mine the  c r i t e r i a  o f  d iagnosis»  followed by a comparison between 
th e  underly ing  cause repo rted  on th e  death  c e r t i f i c a t e  and a d i­
agnosis made by ano ther physic ian  using  in form ation  provided by 
the  p hysic ian  sign ing  th e  c e r t i f i c a t e  a t  the time o f  dea th .
2. An ev a lu a tio n  o f  the  cause o f  the  death  statem ent by review ing 
a v a ila b le  m edical in fo rm ation  and comparing the cause o f  death  
as determined independently  by two o r  more p h y sic ian s . This 
method d i f f e r s  from th e  f i r s t  on ly  in  th a t  records a re  reviewed 
r a th e r  than using  in fo rm ation  supp lied  by the  p h y sic ian  who 
c e r t i f i e d  the  cause o f  d ea th .
3. A comparison o f  the  pathology observed a t  autopsy w ith  the  
underly ing  cause o f  d e a th . This type o f  study i s  l im ite d  by the  
s e le c tiv e n e s s , according to  the  circum stances o f  d e a th , w ith  
which au to p sies  a re  performed and by th e  lack  o f c o r re la t io n  be­
tween c e r ta in  c l in i c a l  d iag n o sis  and p a th o lo g ica l o b se rv a tio n s .
A ll attenq>t8 to  measure th e  accuracy o f  a r te r io s c le r o t ic  h e a r t  
d ise a se , hypertensive  d ise a se , and o th er card io v ascu la r d ise a se s  as the 
underly ing  cause o f  death  a re  d i f f i c u l t  fo r  se v e ra l reasons (41 ).
1 . A h igh  p ro p o rtio n  of deaths e sp e c ia l ly  a t t r ib u te d  to  a r t e r io ­
s c le r o t ic  h e a r t  d isease  a re  sudden and uneaqpected, and freq u en tly  
both th e  c l i n i c a l  and p a th o lo g ic a l in form ation  a re  meager;
2. Because o f the  a s so c ia t io n  o f se v e ra l ca rd io v ascu la r d ise ases  in  
the  same person , the  cho ice  o f  s in g le  underly ing causes o f  death  
i s  f req u e n tly  a rb i t r a r y ;
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3. A high p ro p o rtio n  o f deaths a t t r ib u te d  to  a r te r io s c le r o t ic  h e a r t  
d iseases  and o th e r  ca rd io v ascu la r d iseases  a re  no t c e r t i f i e d  by 
the  p a t i e n t 's  personal p hysic ian  but by the m edical examiner o r  
coroner. Changing p a tte rn s  as w ell as v a r ia t io n s  In  c e r t i f i c a t io n  
by medical examiners among communities may In fluence  both geo­
graphic d iffe re n c e  In  r a te s  and tren d s In  m o rta lity  a t t r ib u te d  to  
c a rd io v ascu la r d ise a s e s .
I t  a lso  has been suggested th a t  In accu rac ies  In  cause o f  death  
d a ta  may occur because the  physic ian  does no t l i s t  the  a v a ila b le  m a te r ia l 
c o r re c t ly  on the death  c e r t i f i c a t e .  Another problem In  regard  to  these  
s ta tem en ts  concerns th e  In s u f f ic ie n t  c l in i c a l  and lab o ra to ry  d a ta  b efo re  
autopsy to  enable th e  ph y sic ian  to  determ ine the  cause o f death c o r r e c t ly .  
In  some cases where a l l  In fo rm ation , Includ ing  th e  autopsy d a ta . I s  
a v a i la b le .  I t  I s  s t i l l  d i f f i c u l t  to  decide on one underly ing  cause o f  
d ea th . In  using death  c e r t i f i c a t e s  to  study m o r ta li ty  from hypertension  
and hypertensive  h e a r t  d ise a se  (ISC 440-447), one I s  n o t only faced w ith  
th e  problem  j u s t  r e c i te d ,  bu t w ith  an a d d itio n a l problem o f having deaths 
from hypertension  a t t r ib u te d  to  the  o th e r  major c a rd io v ascu la r-re n a l d i s ­
eases as p rev iously  m entioned.
Prevalence and Incidence Data 
Several fa c to r s  have been re la te d  to  the  prevalence and In c i­
dence o f  hypertension . Community s tu d ie s  and c l i n i c a l  observations have 
suggested  an a s so c ia tio n  o f  prim ary hypertension  w ith  a number o f  fa c to rs  
In c lu d in g  d ie t  (p a r t ic u la r ly  s a l t  In ta k e ) , occupation , psycho log ical and 
s o c ia l  c h a r a c te r i s t ic s ,  smoking and h e re d ity  (42 ). These to p ics  can be 
summarized very b r i e f ly ,  s in ce  th e re  I s  a  lack  o f  d a ta  to  id e n tify  c le a r ly
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the  e t io lo g ic a l  Importance o f  any o f  these  v a r ia b le s .
S a lt
S a l t  has been Incrim inated  a s  one of the fa c to rs  In  the  causa­
t io n  o f  hypertension . In  1940» Ambard and Benjard observed th a t  r e s t r i c ­
t io n  o f  sodium ch lo rid e  might am elio ra te  human hypertension  (43 ). Since 
th a t  time a  s u b s ta n t ia l  body o f  anim al experim entation  and human obser­
v a tio n a l d a ta  have been accum ulated. I t  I s  now w ell e s ta b lis h e d  th a t 
d ia s to l ic  hypertension  can be Induced In  anim als by the  continued admini­
s t r a t io n  o f  la rg e  and excessive  amounts o f  s a l t .  S everal In v e s tig a to rs  
In  c a re fu lly  designed experim ents In  r a t s  found th a t  by adding measured 
amounts o f  s a l t  over a ten  month p e rio d , hypertension  was w ell e s tab ­
lish e d  In  r a t s  who were in g e s tin g  h l ^ e r  le v e ls  o f  s a l t  (4 4 ). To con­
firm ” the  above and s im ila r  e i^ e r lm e n ts , va rious ep idem io log ical s tu d ie s  
on human beings have been c a r r ie d  o u t. An a s so c ia tio n  w ith  s a l t  Inges­
t io n  has been reported  by Dahl; observations In  o th e r  human s tu d ie s  
have been c o n tra d ic to ry  (45).
D ie t
D ie t may a f f e c t  blood p re s su re . In d ire c tly  through I t s  e f fe c t  
on body w eigh t, and d i r e c t ly  through the  e f f e c t  o f  one o r  se v e ra l o f  I t s  
n u t r ie n ts .  Weight seems to  c a rry  a  p o s it iv e  re la tio n sh ip  w ith  blood 
p ressu re  le v e ls  as a t te s te d  by numerous s t a t i s t i c a l  s tu d ie s  c a r r ie d  out 
by Huber, Symond, M asters, and o th e rs  (46 ). These s tu d ie s  have con­
c lu s iv e ly  shown th a t  blood p re ssu re  I s  s ig n i f ic a n t ly  h ig h er In  obese 
persons th&n In  those who a re  average w eight o r  under w eigh t. Boynton 
and Todd (47) mentioned th a t  overw eight appears to  be a  f a c to r  In  the
12
c au sa tio n  and the Increased  prevalence o f hypertension . A c a re fu l study 
o f  Dauber in d ica ted  th a t  one h a lf  o f  the  hypertensive  p a tie n ts  he s tu d ied  
were obese, w hile on ly  th ree  percen t were below normal weight (48 ). The 
a sso c ia tio n  o f  overw eight and hypertension  has been noted in  se v e ra l 
s tu d ie s  (49) and found to  be most severe  among women when th e re  was de­
f i n i t e  o b esity  (50).
Occupation
Several re c e n t s tu d ie s  conducted in  the  Soviet Union suggested 
th e  importance o f occupation  in  the  e tio lo g y  o f  prim ary hypertension  (51), 
and p resen ted  evidence in d ic a tin g  th a t  the  course o f  the  d ise ase  may be 
m odified by changes in  occupation o r  l iv in g  c o n d itio n s . Bechgaard (51) 
suggests th a t  s tu d ie s  in  these  a re a s  should be extended in  order to  ex­
p lo re  the  iiq p lica tio n s  o f  these  observations fo r  both the  understanding 
o f e tio lo g y  and th e  c o n tro l o f the  d ise a se .
H eredity
D ifferences in  the p revalence and incidence o f primary hyper­
ten s io n  in  the g en era l population  has been re la te d  to  the g en e tic  d i f ­
fe ren ces in  the  p opu la tion  by se v e ra l in v e s tig a to rs  (52, 53 ). P l a t t  in  
h is  study o f  id e n t ic a l  twins showed only e s s e n t ia l  hypertension  to  be 
g e n e tic  and the more severe  forms no t to  be (54 ). He suggests th a t  the 
s in g le  gene theory  might be the  o p e ra tiv e  mechanism in  e s s e n t ia l  hyper­
te n s io n , and fu r th e r  suggests th a t  more needs to  be known about the 
causes and behavior o f  e s s e n t ia l  hypertension . I t  has been p o stu la ted  
by se v e ra l workers (31, 53, 54) th a t  one might f in d  th a t  th e re  a re  two 
popu lations and not a  s in g le  continuous one; th a t  th e re  a re  peop le , in
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o th e r  words* who by th e i r  g e n e tic  c o n s t i tu t io n  a re  l ia b le  to  develop 
hypertension  in  middle age and o th e rs  who a re  no t (55, 5 6 ). P l a t t  and 
o th e rs  th in k  th a t  some day In v e s tig a to rs  w il l  be ab le  to  se p a ra te  them 
when b e t t e r  methods of studying  the  problem a re  a v a ila b le . S i r  George 
P ickering  and o th e r  In v e s tig a to rs  b e liev e  g en e tic  fa c to rs  a re  only o f 
secondary Importance and th a t  the  r e la t iv e  c o n tr ib u tio n  o f  In h eritan ce  
and environment should be considered  (57).
The p a t te rn  o f fa m il ia l  con cen tra tio n  has been noted by many 
c l i n i c a l  In v e s t ig a to rs , and has been observed In  a  v a r ie ty  o f  fam ily 
s tu d ie s  (58, 59 ). Family s tu d ie s  have made and can make g re a te r  c o n tr i­
b u tio n s  to  our understanding  o f  the  onset o f  the  d isease  (60, 61). Such 
s tu d ie s  may be ab le  to  provide c lu es  which might In d ic a te  what fa c to rs  
a re  necessary  in  some cases o f  prim ary hypertension  bu t n o t o th e rs .
P sycholog ical and S ocial F acto rs 
Although the psycho log ical and so c ia l  fa c to rs  hypo thesis has 
been under In v e s tig a tio n  fo r  se v e ra l decades, only  a few s tu d ie s  have 
been conducted using  standard ized  psycholog ical t e s t s  and measurements 
(62, 63, 64). The evidence ob tained  regarding  p e rs o n a lity  and s o c ia l-  
c u l tu r a l  fa c to rs  In  the e tio lo g y  o f  prim ary hypertension  has been frag ­
mentary (65, 66 ). Data regard ing  psycho log ical v a r ia b le s  and blood 
p ressu re  can be summarized as fo llow s:
1. I t  has been e s ta b lish e d  beyond a reasonab le  doubt th a t  acute 
psycho log ical s t r e s s  may I n i t i a t e  sudden and t r a n s ie n t  e le v a tio n s  
o f  blood p ressu re  in  some persons.
2. I t  has no t been e s ta b lish e d  th a t  r e p e t i t iv e  o r  continuous psycho­
lo g ic a l  s t r e s s  lead s  to  su s ta in ed  e le v a tio n  o f blood p ressu re  In
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anyone.
E s s e n tia lly , th re e  kinds o f  in v e s tig a tio n s  have attem pted to re ­
l a t e  psycholog ical v a r ia b le s  to  blood p re s su re . Some o f them were de­
sc rib ed  o r  summarized a t  the  Prague Conference (67 ), and w i l l  be b r ie f ly  
discussed  h e re .
Lang (68) suggests th a t  e s s e n t ia l  hypertension  i s  i n i t i a t e d  by 
a l te r a t io n s  in  the  normal fu nc tion  o f  the  c e re b ra l co rtex . Experimental 
attenq>ts to  support th i s  theory  have c o n s is ted  o f  the estab lishm en t o f 
co n d itio n a l v ascu la r re f le x e s  in  anim als, and in  man by observ ing  workers 
and p a tie n ts  l iv in g  under a lleg e d ly  d i f f i c u l t  c ircum stances. In  the 
Soviet Union and neighboring  c o u n tr ie s , the  view o f  Lang i s  w idely h e ld .
In the  W ited  S ta te s  the enq>hasis has been on case s tu d ie s  o f 
the p e rs o n a l i t ie s  o f  hypertensive  p a tie n ts  w ith  o r  w ithout comparison 
groups. The methods employed were u su a lly  in te rv ie w s , w ith  sometimes 
concomitant record ing  o f  ca rd io v ascu la r fu n c tio n s . There i s  a  c o n s is te n t 
theme in  th is  work; the  b e l i e f  th a t  two types o f  psychological c o n f l ic t  
a re  more c h a r a c te r is t ic  o f  hypertensive  persons than o th e rs . These a re : 
(a) a  c o n f l ic t  between p a ss iv e , dependent long ings and a g g re ss iv e , com­
p e t i t iv e  im pulses, and (b) a  c o n f l ic t  between chronic anger, c lo se  to 
conscious aw areness, and a need to  re p re ss  th ese  fee lin g s  fo r  f e a r  o f 
lo s s  o f  love and esteem  (69 ).
The th ird  kind o f  p e r t in e n t  study has been geograph ica lly  wide­
spread in  o r ig in .  P opu la tions exposed to  d is a s tro u s  events have had 
th e i r  blood p ressu re s  measured a f te r  the  event and unusually  h igh  e levated  
blood p ressu res  have been observed fo r  a  tim e. More re c e n tly , b e t te r  
ep idem iological surveys o f  groiqts o f people l iv in g  in  d i f f e r e n t  so c ia l
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environments have provided a  suggestion  o f  an a s so c ia tio n  between cu l­
tu ra l  change, degree o f u rb an iz a tio n , and prevalence o f  h igher blood 
p ressu res (69).
American workers have u su a lly  employed human su b je c ts  in  study­
ing psycho log ical fa c to rs  in  hypertension . Among the more w idely known 
works a re  th e  psychoanaly tic  s tu d ie s  o f  Alexander (70 ), and Saul (71 ), 
the p h y sio lo g ica l observations o f  S tew art Wolf and a sso c ia te s  (72) and 
the papers o f  H a rris , o s t f e ld ,  and Sokolow (73, 74, 75). In  these  
s tu d ie s  and o th e rs  c lo se ly  r e la te d ,  th e re  i s  a lso  t e l l in g  evidence th a t  
blood p re ssu re  i s  h igher during  th rea te n in g  even ts than during  periods 
o f  t r a n q u i l i ty .
The s tu d ie s  o f  groups e x h ib itin g  unusually  h igh o r low p re ­
valences o f  h igh  blood p ressu re  a re  a lso  well-known. Some, such as the 
Texas C ity  d is a s te r  (76), o r  the  experience w ith  high blood p ressu re  in  
B r it is h  tro o p s in  North A frica  (77) a re  o f  ingiortance, however, the  re ­
s u l ts  o f  th ese  s tu d ie s  appear to  be in co n c lu s iv e . R ecen tly , more com­
p le te  o b se rv a tio n s have shown d if fe re n c e s  in  the  p o in t prevalence o f 
high blood p re s su re s , and in  th e  probable r a te  o f r i s e  o f  p ressu re s  w ith  
age in  d i f f e r e n t  groups w ith  d if f e r e n t  degrees o f  u rb an iza tio n  and in ­
d u s t r ia l iz a t io n .  The s tu d ie s  o f  Lowell (78 ), Lowenstien (7 9 ), and 
Scotch (80 ), a re  p a r t ic u la r ly  germane. These au tho rs have po in ted  ou t 
th a t  d iffe re n c e s  in  ra c e , g e n e tic  endowment, body b u lk , n u t r i t io n  and 
prevalence o f  in fe c tio n s  and anemia may be im portant determ inants o f  the 
d iffe ren ces  in  blood p re s su re , and th a t  the  c o n tr ib u tio n  to  these  d i f ­
ferences o f  c u l tu ra l  s t r e s s  cannot be s p e c if ie d  ex cep t, q u ite  p o ss ib ly , 
in  S co tch 's  work (80). In  t h i s  work, he showed Negro-White d iffe re n c e s
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and u rb an -ru ra l d iffe re n c e s  to  be re la te d  to  various environm ental o r  
s o c lo -c u l tu ra l  f a c to r s .  Scotch found s t a t i s t i c a l l y  s ig n if ic a n t  c o r re la ­




4 . M arita l s ta tu s
5 . Length o f residence
6 . O besity
7. Family type
8. Urban and r u r a l  communities
9 . Church membership (Includ ing  attendance)
10. Income
The e f fe c ts  o f  educa tion , smoking, and a lcoho l In take  a re  d is ­
cussed b r ie f ly  in  terms o f  th e i r  re la tio n sh ip  In  the  development o f  
hy p erten sio n .
Education
Level o f  education  m a te r ia lly  a f f e c ts  the  occupation , the  physi­
c a l  a c t iv i ty  and many o th e r  aspec ts  o f  the  way o f  l i f e  o f  the In d iv id u a l.
Although ed uca tiona l s ta tu s  does no t markedly a f f e c t  th e  blood 
p re s su re  d is t r ib u t io n ,  i t  I s  I n te r e s t in g  th a t  th e  mean blood p ressu re  o f  
th e  most h ig h ly  educated group reg a rd le ss  o f  sex  I s  l e s s  than th a t  o f  the  
l e s s  educated in  a l l  s tu d ie s  repo rted  to  d a te . These d iffe re n c e s  were 
rep o rte d  to  be s t a t i s t i c a l l y  s ig n if ic a n t  a t  th e  f iv e  percen t le v e l  (81 ).
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Smoking
That the  smoking o f  tobacco has an immediate e f f e c t  on the 
card io v ascu lar system has been recognized fo r  many y e a rs . The e f f e c ts  o f  
both n ic o tin e  and the a c tu a l  smoking o f  tobacco have been w ell s tu d ied . 
From such s tu d ie s  i t  i s  apparen t th a t  the  ca rd io v ascu la r changes pro­
duced by smoking tobacco a re  those  brought about by the  n ic o tin e  so 
adm inistered . The g re a te s t  e f f e c t  i s  noted when c ig a re t te  smoke i s  in ­
ha led . L esser e f f e c ts  a re  found w ith  n o n -in h a la tio n  o f  c ig a r e t te  smoke 
o r  the  smoking o f  p ipe  tobacco o r  c ig a rs  due to  the  r e la t iv e ly  s l ig h t  
in h a la tio n  o f these  smokers.
The immediate e f f e c ts  o f  smoking a re  an in c rease  in  p u lse  r a t e ,  
s l ig h t  in c rease  in  blood p re s su re , in c re ase  in  ca rd iac  ou tpu t and p e r i ­
p h e ra l re s is ta n c e , and changes in  e le c tro ca rd io g ra p h ic  p a t te rn s .  There 
have been many s tu d ie s  o f  the  immediate e f f e c ts  o f  c ig a re t te  smoking o r 
n ic o tin e  ad m in is tra tio n  on blood p re ssu re . The r e s u l ts  a re  v a r ia b le ,  
b u t in  g e n e ra l, both in  anim als and man, th e re  i s  a  r i s e  in  s y s to l ic  
blood p rw su re  o f 5 -  35mm. o f  Hg (82 ). On th e  o th e r  hand, th e re  may be 
a  drop in  blood p ressu re  o r  no e f f e c t .  D ia s to lic  blood p ressu re  was only 
s l ig h t ly  a ffe c te d  (82).
Although p ro spective  s tu d ie s  o f  the  long-term  e f f e c ts  o f  smoking 
have been only re c e n tly  undertaken , i t  has been demonstrated th a t  c ig a r­
e t t e  smoking i s  accompanied by a  d e f in i te  in c rease  in  th e  r i s k  o f  dying 
from coronary h e a r t  d isease  and in  developing m yocardial in f a rc t io n .  
D eterm ination o f  th is  f a c t  has prompted fu r th e r  in v e s tig a tio n  regard ing  
the  mechanism o f th i s  e f f e c t .
From th e  in v e s tig a tio n s  in  Framingham and Tecumseh, i t  appears
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q u ite  c le a r  th a t  th e  e f f e c t  o f  c ig a re t te  smoking on the p roduction  o f 
m yocardial in fa rc tio n  and death  from coronary h e a r t  d isease  was no t 
through any e f f e c t  on the  blood p ressu re  l e v e l .  This does no t ru le  ou t 
th e  p o s s ib i l i ty  th a t  th e  immediate temporary e f f e c t  o f  c ig a re t te  smok­
ing in  ra is in g  blood p ressu re  might be a fa c to r  in  the  p re c ip i ta t io n  o f  
m yocardial in fa rc tio n  and death  from coronary h e a r t  d ise a se .
Alcohol In take
The e f f e c t  o f  a lcoho l on the  ca rd io v ascu la r system has been 
the  su b je c t o f con troversy  and c o n f l ic t in g  re p o r ts .  Although many in ­
v e s tig a tio n s  have been c a rr ie d  o u t, no c o n s is te n t e f f e c t  has been 
found.
J e l l in e k  and Haggard s ta te  th a t  in  a lc o h o lic s , a  re flex ed  e lev a ­
t io n  o f  blood p ressu re  occurs i n i t i a l l y  which i s  presumably re la te d  to  
the  a g ita te d  s ta te  o f  a lc o h o lic s  (83 ). However, l a t e r  w ith se d a tio n , 
low er blood p ressu re  has been no ted . Grollman observed th a t  in  non­
d r in k e rs , sm all amounts o f  alcohol caused t r a n s ie n t  e le v a tio n s  in  ca rd iac  
o u tp u t, pu lse  r a te ,  and blood p ressu re ,^and  la r g e r  doses fu r th e r  e lev a ted  
blood p ressu re  and in c reased  card iac  ou tpu t (84 ). Abel man, Kowalski, 
and McNeely found th a t  a lc o h o lic s  had a normal c a rd ia c  ou tpu t a t  r e s t ,  
normal a r t e r i a l  p ressu re  and p e rip h e ra l re s is ta n c e  (8 5 ). In  an a n a ly s is  
o f  se v e ra l a lc o h o lic s , Schmall and Wiener conclude th a t  a lc o h o lic s  have 
both le s s  hypotension and le s s  hypertension  than th e  general popu la tion  
(86).
In  th e  Framingham stu<ty in fo rm ation  was ob tained  r e la t iv e  to 
usual a lcoho l consumption. The amount o f  b e e r , hard  liq u o r  and wine con­
sumed was recorded, using  a  period  o f a  month as th e  time o f  re fe re n c e .
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No s ig n i f ic a n t  e f f e c t  o f  a lcoho l on blood p ressu re  was noted in  any age 
o r  sex  grotq>, but appeared to  be a  s l ig h t  in c re ase  in  the blood p ressu re  
o f  persons consuming h ig h er amounts. However, i t  i s  l ik e ly  th a t  weight 
may have had some e f f e c t  in  producing these s l ig h t  in c reases  in  blood 
p ressu re  ra th e r  than the  high  a lcoho l in ta k e .
The o b jec tiv e  o f  th i s  study w il l  be to  determ ine those fa c to rs  
which c o n tr ib u te  to  the  d if fe re n c e s  in  r a te s  between the w hite and non­
w hite popu lation  in  Oklahoma by use o f  death  c e r t i f i c a t e  d a ta . More 
s p e c i f ic a l ly ,  the study w i l l  a ttem pt to  determ ine the follow ing:
1 . Whether o r  n o t the  geographic d is t r ib u t io n  o f hypertension  and 
hypertensive  h e a r t  d isease  v a rie s  w ith in  the  s t a t e .
2. Whether o r  no t death  r a te s  and prevalence r a te s  can be re la te d  
to  various demographic d a ta  such as re a c e , age, sex  and county 
o f  res id en ce .
3. Whether o r  no t death  r a te s  fo r  a sso c ia te d  card iovascu lar d is ­
eases (v ascu la r le s io n s  a ffe c tin g  th e  c e n tra l  nervous system) 
(ISC 330-334), a r t e r io s c le r o t i c  and degenera tive  h e a r t  d isease  
(ISC 420-422), and n e p h r i t is  and n eph rosis  (ISC 590-594), a lso  
vary  d i r e c t ly  w ith  hypertensive  death  r a te s .
CHAPTER I I  
METHOD AND PROCEDURES
The d a ta  f o r  th la  atudy Include a l l  deaths from hypertension  
(ISC 440-443), hypertensive  h e a r t  d isease  (ISC 444-447), v a scu la r 
le s io n s  a f fe c tin g  c e n tra l  nervous system (ISC 330-334), a r te r io s c le r o t ic  
and degenera tive  h e a r t  d isease  (ISC 420-422), and n e p h r i t is  and nephrosis 
(ISC 590-594), o f  Oklahoma re s id e n ts  occu rring  in  th e  s t a t e  during  the 
f iv e  y ear p e rio d , 1958-1962. In  th is  f iv e  year p e rio d , th e re  were 51,557 
deaths from these  d iseases  among Oklahoma re s id e n ts .
Death c e r t i f i c a t e  d a ta  were ob tained  from coded tapes o f  the 
V ita l  S t a t i s t i c s  O ffice  o f  th e  Oklahoma S ta te  H ealth  Departm ent. Data 
regard ing  the  prevalence o f hypertension  fo r  the  p eriod  under study were 
ob tained  from the Oklahoma Chronic D isease Screening Survey Program con­
ducted by th e  s t a te  h e a lth  departm ent in  fo u rteen  co u n ties  o f  the  s t a t e .  
However, only  e ig h t o f  these  co u n ties  were used in  th i s  study  as the  r e ­
maining s ix  d id  n o t have Negroes p a r t ic ip a t in g  in  th e  screen ing  program.
The h is to ry  and o rg an iz a tio n  o f  the  ch ron ic  d isease  sc reen ing  
program a t  th e  Oklahoma S ta te  Department o f  H ealth  has been described  
by A dler, B loss and Mosley in  two re p o rts  (87, 88 ). The f i r s t  re p o rt 
described  the  genera l c h a r a c te r is t ic s  o f  the  screened p opu la tion  and the 
second gave a  d e ta ile d  a n a ly s is  o f  th e  screen ing  procedure. The r a c ia l  
p a r t ic ip a t io n  o f th e  screenees occurred  in  th e  fo llow ing  fash io n ; w ith
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the w hite female tak ing  p a r t  more than any o th e r  group and Ind ians 
s l ig h t ly  more than Negroes.
Blood p ressu re  screen ing  has been p a r t  o f  the m u ltip h asic  pro­
gram in  Oklahoma sin ce  1959. A nursp took the  blood p ressu re  w ith  a 
standard  mercury manometer using  a 14" c u f f ,  on a mobile u n i t  (87, 88). 
R e fe rra l le v e ls  were blood p ressu res  o f  160/100 o r  h igher fo r  people 
under 65 y ears  o ld  and 180/100 fo r  people over 65 years o f  age. While 
these  le v e ls  are  somewhat h ig h e r than those  recommended by th e  World 
H ealth O rganization  and o th e r o f f i c i a l  ag en c ie s , i t  was th e  con ten tion  
o f  the in v e s tig a to rs  th a t  a  la rg e  number o f  f a ls e -p o s i t iv e  r e f e r r a l s  
would r e s u l t  from using lower le v e ls .
A ge-race-sex -sp ec ific  and ag e-ad ju sted  prevalence r a te s  were 
c a lc u la te d  fo r  each county. The age-ad justed  ra te s  were used to  make 
conparisons between the e ig h t coun ties regard ing  the  prevalence o f  the 
d isease  in  the  th ree  r a c ia l  groups in  the  e ig h t c o u n tie s . The follow ­





M orta lity  d a ta  were taken from th e  coded tapes o f  th e  S ta te  





Deaths were a t t r ib u te d  to  the county o f  res id en ce , n o t the 
county in  which the p a tie n t  died» M o rta lity  d a ta  from
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o u t-o f - s ta te  re s id e n ts  was no t included in  the  study .
5 . Underlying cause o f death
The deaths from h ypertensive  d isease  and re la te d  ca rd io v ascu la r-  
ren a l d ise a se s  were so r te d  in  s p e c if ic  c a te g o rie s  using  the  1955 
In te rn a tio n a l  S t a t i s t i c a l  C la s s if ic a t io n  o f  D iseases (89 ). Data 
were analyzed on th e  follow ing c la s s i f ic a t io n s  :
1. C erebrovascu lar D isease (ISC 330-334) inc lud ing  the 
fo llow ing:
330 Subarachnoid hemorrhage
331 C ereb ra l hemorrhage
332 O cclusion o f  p rec e re b ra l a r t e r ie s
333 C ereb ra l embolism and th ronbosis
334 O ther and i l l - d e f in e d  v a scu la r le s io n s  a f fe c t in g  the  
c e n tr a l  nervous system
2. A r te r io s c le ro t ic  H eart D isease (ISC 420-422) inc lud ing  
the  fo llow ing:
420 A r te r io s c le ro t ic  h e a r t  d is e a s e , in c lu d in g  coronary 
d ise ase
A r te r io s c le r a t ic  h e a r t  (D isease)
H eart d ise a se  sp e c if ie d  as in v o lv in g  coronary a r t e r ie s  
Angina p e c to r is  w ithout m ention o f coronary d isease
421 Chronic e n d o c a rd itis  no t s p e c if ie d  as rheum atic
422 Hÿocaxdial degeneration  
F a tty  degenera tion  
O thers
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3. hypertensive D isease (ISC 440-447) inc lu d in g  th e  follow ing:
440 H ypertensive h e a r t  d isease
441 Other unspecified  hypertensive  h e a r t  d ise a se
442 H eart involvement w ith  m alignant hypertension
443 H eart involvement w ith benigh hypertension
444 E sse n tia l benign hypertension
445 E sse n tia l m alignant hypertension
446 Hypertension w ith  a r t e r ic u la r  n ep h ro sc le ro s is
447 O ther hypertensive  d ise a se  w ithout m ention o f h e a rt
4 . N ep h ritis  and Nephrosis (ISC 590-594) in c lu d in g  the follow ­
ing:
590 Acute n e p h r i t is
591 N ephrotic syndrome
592 Chronic N ep h ritis
593 N e p h ritis , u n q u a lif ied
594 Renal s c le r o s i s ,  u n q u a lif ie d  
A g e-race-sex -sp ec lfic  and age-ad ju sted  death r a te s  were conq>uted
fo r  th e  s t a te  during  the  period  under s tu d y . Average annual age-ad justed  
death  r a te s  were c a lc u la te d  fo r  each county in  the  s t a t e ,  and fo r  each 
race -sex  group fo r  a l l  underly ing  causes considered  and p lo t te d  on s ta te  
maps. These maps were used to  show A e  geographical d i s t r ib u t io n  of the 
average annual age-ad ju sted  death  r a te s  by d iso rd e r . C lu s te r  a re a s  w ith in  
the  s t a t e  from a l l  d ise a se s  considered were a ls o  id e n t i f ie d  from these 
maps. A c lu s te r  a rea  fo r  purposes o f  t h i s  study w i l l  be considered  as 
any a re a  where th e re  a re  fou r o r  more a d ja ce n t coun ties appearing  In  the 
upper q u a r t i le .  A ll copn ties o f  th e  s t a te  were d iv ided  in to  q u a r t i le s .
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and the  average annual ag e-ad ju sted  death  ra te s  fo r  th ese  co u n ties  were 
shown on s t a te  maps.
The 1960 Oklahoma popu la tion  was used as the  standard  popu lation  
in  computing a l l  r a te s  fo r  both  prevalence and m o rta lity  d a ta .
The median ag e-ad ju sted  death  r a te s  were used to  determ ine the  
d if fe re n c e s  in  m o rta lity  from hypertensive  d ise a se  (ISC 447) fo r  each 
ra c e -se x  group in  the  fo u r socio-economic d i s t r i c t s  o f  the  s t a t e .  The 
socio-econom ic s ta tu s  in  the  d i f f e r e n t  geographic d i s t r i c t s  were d e te r­
mined by the  United S ta te s  Department o f A g ricu ltu re  and rev ised  by 
A ssal (9 0 ). The fo llow ing  determ inants were used: ed u ca tio n a l le v e l ,
median p e r  c ^ i t a  income, co n d itio n  o f  housing, and n u n te r o f  persons 
p e r  100,000, rece iv in g  a id  to  dependent c h ild re n  (ADC). 'The fo llow ing 
methods were used to  determ ine the  socio-economic s ta tu s  o f the  nine 
d i s t r i c t s  and two m etro p o litan  a reas  in  Oklahoma a s  described  by A ssal. 
Each d i s t r i c t  was assigned a  rank fo r  each o f  the fo u r determ inants such 
as one f o r  the  d i s t r i c t s  belonging  to  the h igher p e r  c a p ita  income, 
h igh le v e l  o f  education  and housing and low number o f  ch ild ren  rece iv in g  
ADC. The nun ter two was assigned  to  d i s t r i c t s  belonging to  the  c la s s  
above s t a t e  average, th re e  to  the  group below s ta te  average and fou r to 
d i s t r i c t s  belonging to  low c la s s e s .  The value fo r  the  fo u r determ inants 
fo r  each d i s t r i c t  were to ta le d  accord ing  to  the fo llow ing:
1. High socio-economic s t a t e ,  those d i s t r i c t s  to ta l in g  4 - 7
2. Above s ta te  average , those d i s t r i c t s  to ta l in g  8 - 9
3. Below s ta te  average, those d i s t r i c t s  to ta l in g  10 -  14
4 . Low socio-economic s t a t e ,  those  d i s t r i c t s  to ta l in g  15 o r  mor« .̂
U rban-rural d if fe re n c e s  were observed by d iv id in g  the  s t a t e  in to
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r u r a l  o r urban based on the 1960 popu lation  o f  these  c o u n tie s . A ll 
co u n tie s  w ith popu la tions exceeding 25,000 persons were considered urban 
and those popu la tions le s s  than 10,000 persons were considered r u r a l .
The co u n ties  between these  f ig u re s  were considered n e ith e r  ru ra l  nor 
urban and were no t considered In  c e r ta in  s p e c if ic  a n a ly s is .  Based on 
th i s  standard  the  te n  most urban and the  ten  most r u r a l  coun ties were 
s e le c te d , and the  age-ad ju sted  ra te s  by race were analyzed.
Machine s o r te r s  and computers were a v a ila b le  fo r  a n a ly s is  o f  
the  data* Non-param etrlc s t a t i s t i c a l  techniques were used In  the 
a n a ly s is  o f  the d a ta . The c h i square t e s t  fo r  two Independent samples 
was used to  compare th e  r a c ia l  d is t r ib u t io n s  o f  the  p rev io u sly  mentioned 
p reva lence  d a ta . Spearman*s Rank Order C o rre la tio n  (91) was used to 
determ ine the  degree o f  a s so c ia tio n  between th e  age-ad justed  death  r a te s  
fo r  hypertensive  d ise a se  (ISC 440-447) and cereb rovascu lar d ise a ses  
(ISC 330-334); hypertensive  d isease  (ISC 440-447) and n e p h r i t is  and 
neph rosis  (ISC 590-594); and hypertensive  d isease  (ISC 440-447) and 
a r te r io s c le r o t ic  and degenera tive  h e a r t  d ise a se  (ISC 420-422). The 
median t e s t  was used to  determ ine I f  the  non-wfalte/whlte r a t io s  ob­
ta in e d  from the age-ad ju sted  death r a te s  In  the  ten  most populated 
c o u n tie s  were from th e  same popu la tion  o f  r a t io s  as th a t  o f  the  ten  
sm a lle s t c o u n tie s . A ll  t e s t s  o f  s ig n if ic a n c e  were a t  the  f iv e  percen t 
le v e l  (91 ).
CHAPTER I I I  
RESULTS 
Prevalence Data
Data concerning the  prevalence o f high blood p ressu re  (hyper­
tension ) as obtained  by the Chronic D isease Screening Program o f the 
Oklahoma S ta te  H ealth Department i s  p resented  in  Tables 1 through 10.
Table 1 shows the number of screenees by county and le v e l  o f 
blood p re s su re . There were 15,593 persons v i s i t in g  the  u n i t s ,  o f  which 
2,744 o r  17.59 percen t were known to  have high blood p re ssu re . These 
persons were no t screened because they were a lread y  under the  care  o f a 
p h y sic ian . The known high blood p ressu re  groups were included because 
the  au thors a re  in te re s te d  in  to ta l  prevalence fo r  the  pe riod  under 
s tu d y . Hughes, Seminole, and Jackson coun ties show the  h ig h es t pe rcen t 
o f  known blood p ressu re  cases w ith  24.17, and 23 .37 , and 22.35 percen t 
re sp e c tiv e ly , id ii le  Cherokee and Roger coun ties show percentages o f  2.36 
and 7.84 re sp e c tiv e ly , the  low est pe rcen t o f  known high blood p re ssu re . 
The remai n ing th ree  counties Delaware, Bryan, and McClain remain w ith in  
these  ranges. Of the to ta l  number screened , 12,859 o r  roughly 80 per­
cen t o f the  t o ta l  screenee p o p u la tio n , only 7.75 p e rcen t were shown to  
have high blood p re ssu re . The percen t o f newly d e tec ted  high blood 
p ressu re  ranges from a low o f  1 .11 percen t fo r  Jackson county to  a h igh 
o f 22.79 fo r  Rogers county. The mean to ta l  p revalence o f  high blood
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TABLE 1
NUMBER OF SCREENEES BY COUNTY AND LEVEL OF BLOOD PRESSURE
COUNTY
No. o f Persons 








TOTAL % HBP T ota l X HBP
ROGER 2,395 188 7.84 503 1,704 2,207 22.79 30.63
CHEROKEE 1,312 31 2.36 96 1,185 1,281 7.49 9.85
DELAWARE 1,511 299 19.78 27 1,185 1,212 2.22 22.00
BRYAN 2,355 450 19.10 33 1,872 1,905 1.73 20.83
McCLAIN 1,617 277 17.13 176 1,164 1,340 13.13 30.26
HUGHES 1,752 433 24.17 73 1,246 1,310 5.57 29.74
SEMINOLE 2,575 602 23.37 61 1,912 1,973 3.09 26.46
JACKSON 2,076 464 22.35 18 1,594 1,612 1.11 23.46
1
TOTAL 15,593 2,744 17.59 997 11,862 12,859 7.75 23.92
N9
screened.
*Those persons w ith known h ypertension , a lread y  under the  care  o f  a p h y sic ian  and were not
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p ressu re  in  a l l  e ig h t coun ties i s  23.92 p e rc e n t, w ith  Roger» McClain» and 
Hughes co u n ties  showing s l ig h t ly  h igher to ta l  p revalence ra te s  than the 
rem aining f iv e  co u n ties .
Table 2 in d ic a te s  the  number o f sc reenees by race and le v e l  o f  
blood p re ssu re . As p rev io u sly  mentioned» more w h ites p a r t ic ip a te d  than 
Negroes as i s  c le a r ly  shown in  th is  ta b le .
Table 3 con ta ins the  age-race  s p e c if ic  p revalence ra te s  pe r 100 
screenees fo r  a l l  e ig h t coun ties combined. The r a te s  are  h igher fo r  
Negroes in  a l l  age in te rv a ls  considered , when compared w ith the  o th e r  two 
groups. The low est r a te s  a re  experienced by ffhites»  w ith Ind ians showing 
s l ig h t ly  h ig h er r a te s  than  those  fo r  w hites b u t considerab ly  lower than 
those  fo r  Negroes. A ll r a te s  tend to  in c rease  w ith  age in  a l l  th re e  
r a c ia l  groups» w ith  the h ig h es t r a te s  appearing  in  the  654- age in te r v a l  
in  a l l  th ree  groups.
Age-race s p e c if ic  prevalence r a t io s  fo r  a l l  coun ties s tu d ie d  
a re  p resen ted  in  Table 4 , these  r a t io s  a re  based on the r a te s  p resen ted  
in  Table 3 . The h ig h es t r a t io s  a re  shown fo r  Negro-White d iffe ren ces»  
w h ile  the  low est a re  seen fo r  th e  Indian-W hite d if fe re n c e s . The Negro- 
White d if fe re n c e s , N egro-Indian d if fe re n c e s , and th e  Indian-W hite d i f ­
fe ren ces a l l  seem to  decrease  w ith  age, w ith  th e  g re a te s t  decrease  shown 
fo r  th e  Indian-W hite d if fe re n c e .
Table 5 rep re se n ts  age-race-sex  s p e c if ic  p revalence r a te s  p e r  
100 screenees fo r  a l l  co u n ties  s tu d ie d . These r a te s  seem to be h igher 
among Negroes, w ith  the  Negro fem ale showing th e  h ig h e s t ra te s  and the 
White male experiencing th e  lo w est.
These ra te s  a lso  seem to  in c rease  w ith  age in  the  th ree  r a c ia l
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TABLE 2
NUMBER SCREENED BY RACE AMD LEVEL OF BLOOD
PRESSURES IN COUNTIES STUDIED
RACE
No. Screened 
fo r  High Blood 




WHITE 14,503 11,050 919 2,522
NEGRO 420 286 42 125
INDIAN 670 512 26 137
TOTAL 15,593 11,862 987 2,744
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TABLE 3
AGE-RACE SPECIFIC PREVALENCE RATES PER 100 SCREENEES 
FOR ALL COUNTIES STUDIED
A G E  WHITE NEGRO INDIAN
20-34 5 .58 29.26 13.79
35-44 10.77 25.00 17.39
45-54 20.79 40.00 18.34
55-64 33.38 48.18 38.12
65+ 43.63 68.88 45.55
31
TABLE 4
AGE-RACE SPECIFIC PREVALENCE RATIOS 
FOR ALL COUNTIES STUDIED
AGE NEGRO/WHITE NE(SO/INDIAN INDIAN/WHITE
20-34 5.24 2.12 2.47
35-44 2.27 1.43 1.58
45-54 1.92 2.18 .88
55-64 1.44 1.26 1.14
65+ 1.57 1.51 1.04
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TABLE 5
AGE-RACE-SEX SPECIFIC PREVALENCE RATES PER 100 SCREENEES 








20-34 7.09 5.02 - 27.02 -
35-44 11.39 10.43 - 18.86 - 16.45
45-54 19.25 28.40 32.25 45.58 20.00 21.95
55-64 30.42 35.00 39.53 53.84 39.58 38.46
65+ 43.41 53.91 44.73 65.90 47.05 56.06
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groups, however, Negroes tend to  show c o n s is te n tly  h igher r a te s  than the 
o th e r  two groiqps even in  the  o ld er age grotqts. In the l e s s  than 35 age 
groups, the  w hite fem ale shows the low est r a t e ,  5.02 per 100 sc reenees, 
w hile  the  Negro female shows the  h ig h es t r a te  27.02 per 100 sc reenees, 
a  f iv e - fo ld  d iffe re n c e . There were no Ind ian  r a te s  in  these  age groups.
The to ta l  1960 Oklahoma popu lation  was used as the  standard  fo r  
th e  age-ad justed  ra te s  p resen ted  in  Table 6 . Also shown in  th i s  ta b le  i s  
th e  p e rcen t o f  each r a c ia l  groiq> in  the co u n ties  considered . The ra te s  
a re  shown fo r  each county w ith  Rogers County experiencing  the  h ig h es t 
r a t e ,  25.66 and Delaware County the  low est r a t e ,  17.57 p e r  100 sc reen ees. 
The r a c ia l  composition o f  a l l  coun ties considered  i s  more than  80 percen t 
w h ite  in  a l l  c ase s , w ith  Negroes and Ind ians c o n s titu t in g  on ly  a  sm all 
p e rc en t o f  th ese  p o p u la tio n s . The two co u n ties  showing the  h ig h e s t age- 
a d ju s te d  r a t e s ,  25.66 and 24.11 re s p e c tiv e ly , a lso  show th e  h ig h e s t pe r­
cen t o f  w hite  persons in  th e i r  p o p u la tio n s , w h ile  Negroes and Ind ians 
c o n s t i tu te  l e s s  than s ix  pe rcen t o f  both p o p u la tio n s . Delaware County, 
which has th e  low est r a te  o f  a l l  the  coun ties p resen ted , shows 15.85 
p e rc en t In d ian , 0.03 p e rcen t Negro, and 84.12 p e rcen t w h ite .
The age-race a d ju s te d  prevalence r a te s  p e r 100 screenees fo r  a l l  
co u n ties  s tu d ied  a re  shown in  Table 7 . The w h ite  r a t e  (20.14) p e r  100 
screenees i s  th e  low est w hile  the  r a te  f o r  Ind ians i s  j u s t  s l ig h t ly  
h ig h e r (2 4 .1 4 ), w ith the  Negro showing the  h ig h e s t r a te  a t  40.15 p e r 
100 sc reen ees.
The prevalence r a t io s  fo r  a l l  e ig h t coun ties a re  p resen ted  in  
Table 8 by ra c e ; Negro-White, N egro-Indian, and Indian-W hite. These 
d a ta  show th a t  even w ith  th e  combined d a ta ,  a  tw o-fold d iffe re n c e  between
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TABLE 6
«AGE-SEX-RACE ADJUSTED PREVALENCE RATE PER 100 SCREENEES 
BY COUNTY AND PERCENT OP RACIAL GROUPS 
IN COUNTY POPULATION
COUNTY X  White X Négro X  Ind ian Rate
ROGERS 94.17 1.97 3.86 25.66
CHEROKEE 90.63 1.58 7.79 20.93
DELAWARE 84.12 .03 15.85 17.57
BRYAN 95.41 2.26 2.33 19.46
McCLAIN 96.81 2.25 .94 24.11
HUŒES 86.13 4.63 9.24 22.28
SEMINOLE 81.86 9.79 8.35 21.05
JACKSON 93.21 6.36 .43 20.97
^Standard Popu la tion  -  Oklahoma, 1960.
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TABLE 7
*AGE-SACE ADJUSTED PREVALENCE RATES PER 100 SCREENEES 




INDIAN -  24.45
«Standard popu la tion  used in  adjustm ent, t o t a l  I960 popu la tion . 
The d i r e c t  method o f adjustm ent was used.
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TABLE 8
PREVALENCE RATIOS FOR ALL COUNTIES STUDIED
RACE NEGRO/NHITE NEGRO/INDIAN INDIAN/WHITE
R atio 2.00 1.61 1 .21
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Negroes and w hites s t i l l  p r e v a i ls ,  however, the N egro-Indian d if fe re n c e  
i s  no t as g re a t .  The combined r a t io s  in  a l l  cases tend to follow  th e  
p a tte rn s  seen in  Table 4 .
The frequency d is t r ib u t io n s  in  Table 9 and 10 a re  based on the  
ag e-ad ju sted  r a te  o f  each county s tu d ie d . These r a t e s  have been d esc rib ed  
in  Table 6. The e n t r i e s  in  Table 9 were obtained  by ^ p ly in g  the  age- 
ad ju sted  r a te s  fo r  each county to  th a t  coun ty 's  t o t a l  screenees in  o rd e r 
to  e s tim a te  the expected number o f  people w ith high  blood p re ssu re . I f  
the  ag e-ad ju sted  r a t e s  were e s s e n t ia l ly  equal among th e  coun ties then  
the  r e la t iv e  frequency d is t r ib u t io n  o f  the  ad ju s ted  number o f  sc reen ees 
w ith  high  blood p ressu re  should a lso  be uniform  among the  c o u n tie s . The 
d a ta  y ie ld  a  ch i square  va lue  o f 34.37 w ith  seven degrees o f  freedom.
The p ro b a b il i ty  a sso c ia ted  w ith  th is  v a lu e  i s  l e s s  th an  .05 , which su g - 
g e s ts  th a t  the p revalence o f  high b lood p ressu re  d i f f e r s  in  these  
c o u n tie s .
Table 10 was ob ta ined  in  th e  same manner as Table 9 . I f  th e  
ag e-ad ju sted  r a te s  were e s s e n t ia l ly  equal among the  co u n ties  then th e  
r e la t iv e  frequency d i s t r ib u t io n  o f  th e  ad ju sted  number o f  screenees w ith  
high blood p ressu re  ̂ should a ls o  be uniform  among th e  c o u n tie s . The d a ta  
produced a  c h i square va lue  o f  32.91 w ith  two degrees o f freedom. The 
p ro b a b il i ty  a sso c ia ted  w ith  th i s  va lue  i s  le s s  than .05 which su g g ests  
th a t  th e  prevalence o f  h igh  blood p re ssu re  d i f f e r s  by race  in  these  
c o u n tie s .
M o rta lity  Data
Shown in  Table 11 a re  the  number o f  deaths by th e  In te rn a tio n a l  
S t a t i s t i c a l  C la s s i f ic a t io n  fo r  each race  and sex group in  a l l  co u n tie s
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TABLE 9
COMPARISON OF THE DISTRIBUTION OF ADJUSTED HIGH BLOOD 
PRESSURE PREVALENCE IN THE COUNTIES STUDIED 
BY USE OF THE CHI SQUARE TEST
County
Adjusted No. 
With High Blood 




fo r  High Blood 
Pressure
ROŒR 614 1781 2395
CHEROKEE 274 1039 1312
DELAWARE 265 1246 1511
BRYAN 458 1897 2355
McCLAIN 389 1228 1617
HUŒES 390 1362 1752
SEMINOLE 542 2033 2575
JACKSON 435 1640 2076
TOTAL 3.367 12,226 15,593
(1) Adjusted No. w ith  H l ^  Blood P ressure  -  T o ta l Screened 
fo r  High Blood Pressure  X Age Adjusted Rate.
(2) Adjusted Normal * T otal Screened fo r  High Blood P ressure  
A djusted No. fflth  High Blood P ressure  -  x “ 34-37 r e je c t  Ĥ  a t  .05 .
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TABLE 10
COMPARISON OF THE DISTRIBUTION OF ADJUSTED HIŒ BLOOD 
PRESSURE PREVALENCE BY RACE IN E iœ T  COUNTIES 
STUDIED BY USE OF CHI SQUARE TEST
RACE
Adjusted No. 
With H l ^  Blood 




fo r  High Blood 
P ressu re
WHITE 2,920 11,583 14,503
NEGRO 168 252 420
INDIAN 163 507 670
TOTAL 3,251 12,342 15,593
(1) A djusted no. w ith  h igh  blood p ressu re  = T o ta l screened 
X age-race ad ju sted  r a te .
(2) A djusted normal "  T o ta l screened fo r  high blood p ressu re  
ad ju sted  no. * 32.91 r e j e c t  H  ̂ a t  .05 .
TABLE 11
NUMBER OF CASES BY INTERNATIONAL STATISTICAL CLASSIFICATION 
FOR EACH RACE AND SEX GROUP FOR ALL 77 COUNTIES 1958-62
CAUSE WHITE NEGRO INDIAN
C erebrovascular 
D isease (330-334) 6,658 6,479 564 620 149 118
------- = = -----)
14,588
A r te r io s c le ro t ic  H eart 
D isease (420-422) 19,114 10,532 859 652 294 161 31,612
H ypertensive D isease 
(440-447) 1,573 1,874 275 336 'P 35 4,140
N ep h ritis  and 
Nephrosis (590-594) 498 421 117 108 17 26 1,217
TOTAL 27,843 19,306 1,815 1,716 507 340 51,557
4SO
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o f  the  s t a t e  during  the  p e rio d  under study . A ll d a ta  p resen ted  In  Tables 
12 through 23 a re  based on th ese  d e a th s . Because o f the  sm all number of 
deaths In  the  Negro and Ind ian  p o p u la tio n s, th ese  deaths a re  combined In  
the  subsequent ta b le s  and form the b a s is  o f  the  non-white r a t e s  presented 
In  these  t a b le s . The t o t a l  number o f  d e a th s , (51,557) re p re se n t a l l  
deaths from hypertensive  d ise a se  (ISC 440-447) and r e la te d  ca rd io v ascu la r- 
re n a l d ise a se s  (ISC 330-334, 420-422, and 590-594) occu rrin g  during the 
period  s tu d ie d . The h ig h es t number o f deaths (31,612) occurred from 
a r te r io s c le r o t ic  h e a r t d is e a s e , w hile the  low est number o f  deaths (4,140 
and 1,217) occurred from hypertensive  d ise a se , and n e p h r i t is  and nephrosis 
re s p e c tiv e ly .
Table 12 shows th e  average annual a g e -ra c e -se x -sp e c lf lc  death 
r a te s  fo r  hypertensive  d ise a se  (ISC 440-447) and re la te d  c a rd io v ascu la r-  
re n a l d ise a se  (ISC 330-334, 420-422, and 590-594) fo r  the  w hite  popula­
tio n  in  the  s t a te  fo r  the  p e rio d  under s tu d y . The a g e -ra c e -se x -sp e c lf lc  
r a te s  fo r  hypertensive  d ise a se  a re  s im ila r  fo r  both  sex groups, however, 
the  75+ age grotq> shows a s l i g h t ly  h igher r a te  fo r  m ales. The age-sex - 
race  s p e c i f ic  death r a te s  f o r  cereb rovascu lar d ise ase  (ISC 330-334) a re  
s im ila r  fo r  both  sex grotq>s up to  age 65. The r a te s  In  th e  65-74 and 
75+ age groups a re  h igher f o r  fem ales showing r a te s  o f 166.20 and 200.00 
as co]^>ared to  86.50 and 97.50 fo r  m ales. The r a te s  fo r  a r te r io s c le r o t ic  
and degenera tive  h e a r t  d ise a se  (ISC 420-422) remain c o n s is te n t ly  h igher 
In  a l l  age groups fo r  males than  fo r  fem ales, w ith  dram atic Increase  in  
the  o ld e r  age groups. N e p h ritis  and nephrosis ag e-race-sex -d ea th  ra te s  
a re  s im ila r  fo r  a l l  age groups fo r  both males and fem ales. A marked 
In crease  w ith  age I s  observed w ith  th is  d isease  fo r  w hites as compared
TABLE 12
«AVERAGE ANNUAL AGE-RACE-SEX SPECIFIC DEATH RATES FOR HYPERTENSIVE 
DISEASE AND RELATED CARDIOVASCULAR-RENAL DISEASE 
FOR WHITE MALES AND FEMALES IN OKLAHOMA,
1958-1962
Cause White Males
ISC No. <20 20-34 35-44 45-54 55-64 65-74 75+
H ypertensive Disease 
(440-447) 0.0 0.28 0.82 4.30 15.08 32.46 90.2
C erebrovascular D isease 
(330-334) 0.46 1.36 4.72 8.70 45.0 86.50 97.50
A r te r io s c le ro t ic  and 
D egenerative H eart 
D isease (420-422) 0.5 2.72 12.8 36.7 110.6 395.6 597.60
N ep h ritis  and Nephrosis 
(590-594) 0.38 1.54 1.58 3.26 5.26 12.06 50.74
Cause 
ISC No. <20 20-34 35-44
White Females 
45-54 55-64 65-74 75+
H ypertensive Disease 
(440-447) 0.02 0.18 1.72 4.52 11.10 27.6 74.6
C erebrovascular Disease 
(330-334) 0.04 1.60 5.00 11.28 31.84 166.20 200.00
A r te r io s c le ro tic  and 
D egenerative Heart 
D isease (420-422) 0.80 1.02 5.20 10.20 40.17 157.0 225.15
N ep h ritis  and Nephrosis 
.(590-594) 0.34 0.80 1.10 2.30 4.16 9.52 49.6
fo
«Deaths per 100,000 population.
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w ith  the  o th er d ise ases  considered  in  th is  ta b le .
Shown in  Table 13 a re  the  age-race-sex  s p e c if ic  death r a te s  fo r  
hypertensive  d ise a se  (ISC 440-447) and re la te d  c a rd io v ascu la r-re n a l d i s ­
eases  (ISC 330-334, 420-422, and 590-594) fo r  non-w hites. The r a te s  fo r  
hypertensive  d ise a se  (ISC 440-447) a re  h igher fo r  the  non-white fem ales 
than  fo r  the  non-white males w ith  the  g re a te s t  d if fe re n c e  shown in  the 
65-74 and 75+ age groiq>s. The r a te  fo r  cereb rovascu lar d isease  (ISC 330- 
334) a re  h igher fo r  the non-white fem ales in  the  o ld e r  age groups when 
compared to  ra te s  o f  males in  the  same age groups. In  th e  younger age 
grotq>8, the r a te s  a re  about the  same, w ith  marked d if fe re n c e s  occu rring  
in  th e  45-54 age group, showing r a te s  o f  15.9 and 23.0 re s p e c tiv e ly .
The a r te r io s c le r o t ic  and degenera tive  h e a r t  d ise a se  (ISC 420-422) r a te s  
a re  h ig h e r fo r  non-white males in  a l l  age grotq>s, w ith  th e  most pronounced 
in c re a se s  in  the o ld e r  age groiqps. The non-white males show a te n -fo ld  
in c re a se  in  r a te  from 45 to  75 age grotq>s. The same i s  tru e  fo r  fem ales, 
only more pronounced. The non-w hite female experienced s l ig h t ly  h ig h er 
n e p h r i t is  and nephrosis (ISC 590-594) r a te s  than  th e  non-white m ales.
With t h i s  d isease  as w ith the  o th e rs  th e re  i s  a  d e f in i te  in c rease  w ith  
age, th e  h igher r a te s  shown in  the  o ld e r  age groups, w ith  the  same 
shocking increase  shown by th e  o th e r  d iso rd e rs  p resen ted  in  th is  ta b le .
The r a te s  fo r  n e p h r i t is  and nephrosis a re  the low est in  both sex groups 
and fo r  a l l  age in te rv a ls  considered  o f  the d ise a se s  described  in  th is  
ta b le .
Table 14 shows the ag e-ad ju sted  death  r a te s  fo r  hypertensive  
d ise a se  (ISC 440-447) in  the  ten  most populated  co u n ties  in  Oklahoma by 
rac e . The non-white/wfaite r a t io s  a re  a lso  p resen ted . The w hite r a te  in
TABLE 13
«AVERAGE ANNUAL AGE-RACE-SEX SPECIFIC DEATH RATES FOR HYPERTENSIVE 
DISEASE AND RELATED CARDIOVASCULAR-RENAL DISEASES 
FOR NON-WHITE MALES AND FEMALES IN OKLAHOMA,
1958-1962
Cause Non-white Males
ISC No. <20 20-34 35-44 45-54 55-64 65-74 75+
Hypertensive D isease 
(440-447) 0 .0 0.36 3.06 14.1 40.4 75.4 162.4
C erebrovascular D isease 
(330-334) 0.7 3.6 8.2 15.9 70.6 144.0 347.7
A r te r io s c le ro tic  and 
D egenerative Heart 
D isease (420-422) 0.2 4.97 35.2 141.08 424.08 807.6 1,485.5
N ep h ritis  and Nephrosis 
(590-594) 0.8 1 .4 2.7 6.3 10.1 32.6 146.3
Cause 
ISC No. <20 20-34
Non-white Females 
35-44 45-54 55-64 65-74 75+
H ypertensive D isease 
(440-447) 0 .0 1.1 4 .5 18.6 46.8 127.6 257.70
C erebrovascular D isease 
(330-334) 0.6 2.1 5.5 23.0 48.6 230.00 356.4
A r te r io s c le ro tic  and 
D egenerative H eart 
D isease (420-422) 0.3 2.15 7.2 23.0 100.00 438.5 1 ,365.2
N ephritis  and Nephrosis 
(590-594) 1.1 2 .8 8.1 11.5 18.4 86.70
«Deaths per 100,000 population.
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TABLE 14
AVERAGE ANNUAL AGE-ADJUSTED DEATH RATES PER 100,000 POPULATION 
FOR HYPERTENSIVE DISEASE (ISC 440-447) IN THE TEN MOST 
POPULATED COUNTIES BY RACE
Counties Whites Non-Whites Non-White/White Ratio
Washington 52.40 81.70 1.55
Tulsa 23.45 83.75 3.57
Okmulgee 24.74 93.07 3.76
Muskogee 34.86 73.81 2.11
Garvin 39.48 141.76 3.56
Oklahoma 28.52 96.26 3.37
Stephens 40.10 118.33 2.95
Grady 32.32 96.07 2.97
Payne 26.73 69.75 2.60
Kay 36.50 37.96 1.04
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th ese  co u n ties  vary  from county to  county w ith  Washington county showing 
the  h ig h es t r a te  (52.40 p e r 100,000) and T ulsa showing the low est r a te  
(23.45 p e r  100,000). The ra te s  fo r  non-w hites a lso  vary w ith in  these  
coun ties rem aining h ig h er than the w hite  r a te  in  a l l  c o u n tie s , w ith 
Garvin experiencing  the  h ig h es t r a t e ,  (141.76) and Kay the low est (37.96 
p e r  100,000). The g re a te s t  w hite/non-w hite  d if fe re n c e  i s  seen in  
Okmulgee county w ith  a  r a t io  3 .76 , w hile Kay county shows the low est 
r a t io  o f  1 .04 fo r  the ten  co u n ties  considered . E ight o f the  coun ties 
show a t  l e a s t  a tw o-fold  d iffe re n c e  w ith  Washington and Kay coun ties 
showing d iffe re n c e s  l e s s  than tw o-fo ld , 1 .55 and 1.04 re s p e c tiv e ly .
Average annual age-ad justed  death  r a te s  fo r  the major re la te d  
c a rd io v a sc u la r-re n a l d ise a se s  (ISC 330-334, 420-422, 590-594) fo r  the 
te n  most populated co u n ties  a re  p resen ted  in  Table 15 by race . A rte r io ­
s c le r o t ic  h e a r t  d isease  (ISC 420-422) shows the  h ig h es t r a te s  in  a l l  ten  
c o u n tie s , and in  both r a c i a l  groups as compared to  the o th e r  two d is ­
o rd e rs . The non-white r a t e s  a re  h igher than  the w hite in  e ig h t o f  the 
c o u n tie s , w ith  Oklahoma and Stephens co u n ties  showing s l ig h t ly  h igher 
w h ite  r a te s  fo r  a r te r io s c le r o t ic  h e a r t  d ise a se . The non-white r a t e s , 
a lthough h igher than the  w hite  r a te s  in  a l l  bu t two c o u n tie s , shows no 
s t r ik in g  d iffe re n c e  in  those  coun ties where i t  i s  h ig h e r. The h ig h es t 
non-w hite r a te  (352.72 p e r 100,000) i s  seen in  Kay county and low est 
(222.24 p e r  100,000) in  Grady county, lA i le  th e  h ig h es t w hite r a te  
(266.54 p e r  100,000) and the  low est (185.41 p e r 100,000) a re  shown fo r  
Washington and Grady co u n ties  re sp e c tiv e ly .
The ra te s  fo r  cereb rovascu lar d ise a se  (ISC 330-334) fo r  both 
r a c ia l  grotq>s, and in  a l l  ten  coun ties a re  lower than those p resen ted
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TABLE 15
«AVERAGE ANNUAL AGE-SEX-ADJUSTED DEATH RATES FDR THE MAJOR 
CARDIOVASCULAR-RENAL DISEASE (ISC 330-334,
420-422, 590-594) IN THE TEN MOST 





A r te r io s c le ro t ic  
H eart D isease 
(ISC 420-422)
N ep h ritis  and 
Nephrosis 
(ISC 590-594)
White Non-White White Non-White White Non-White
Washington 59.30 95.95 266.54 302.16 9.59 10.00
Tulsa 130.81 120.52 252.13 306.74 9.14 40.42
Okmulgee 111.68 162.18 238.80 308.47 6.22 34.40
Muskogee 111.53 164.71 216.46 321.59 11.22 25.86
Garvin 123.61 137.65 231.33 304.04 6.74 29.45
Oklahoma 132.63 127.75 255.13 251.64 7.18 42.06
Stephens 69.89 102.90 277.28 261.32 2.70 15.83
Grady 125.64 214.05 185.41 222.24 6.56 10.22
Payne 117.82 127.65 189.41 253.41 11.17 8.80
Kay 127.21 124.85 345.86 352.72 7.83 59.78
«Rates p e r  100,000 p o p u la tio n .
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fo r  a r te r io s c le r o t ic  h e a r t  d isease  (ISC 420-422). The r a te  fo r  w hites 
a re  lower than those fo r  non-w hites In  seven o f the co u n ties  shown, w ith  
Oklahoma, T ulsa, and Kay coun ties showing s l ig h t ly  h ig h e r r a te s ,  132.63, 
130.81, and 127.21 p e r  100,000 re s p e c t iv e ly . The h lÿ ie s t  non-white r a te  
(214.05 per 100,000) I s  experienced by Grady county, and low est r a t e ,  
(95.95 per 100,000) I s  shown fo r  Washington county.
N ep h ritis  and nephrosis (ISC 590-594) shows th e  low est r a te s  o f 
th e  th re e  d iseases p resen ted  In  t h i s  ta b le .  The r a te s  fo r  both w hites
and non-w hites a re  low er, and the  county to  county r a te s  a re  a lso  low er.
The non-white r a te  I s  h ig h e r In  n in e  o f  the  coun ties considered , w ith
Kay county showing th e  h ig h es t r a t e ,  (59.78 p e r 100,000) and Payne show­
ing  th e  low est r a t e ,  (8 .80 p e r 100 ,000). The non-w hlte/w hlte  d iffe re n c e  
In  s ix  o f  the  coun ties I s  more than  fo u r - fo ld , which I s  g re a te r  than  the 
d iffe re n c e s  observed fo r  the  o th e r  two d iseases  considered  In  th is  ta b le .  
The w hite  r a te  I s  h ig h es t In  Miskogee county and low est In  Stephens 
county . Payne county shows a  h ig h e r w hite  ra te  than th a t  fo r  non-w hites, 
w h ile  Washington county shows only a  sm all d iffe re n c e  between the two 
r a c i a l  groups.
Table 16 shows the  average annual age-ad ju sted  death  ra te s  and 
m o rta li ty  r a t io s  fo r  hypertensive  d ise a se  (ISC 440-447) In  the ten  l e a s t  
populated  coun ties by ra c e . The non-w hite r a te  I s  h ig h e r than the w hite  
r a t e  fo r  a l l  ten  c o u n tie s , w ith  M arshall county showing th e  h ig h es t r a te  
(133.13 p e r  100,000), and Latim er county showing the  low est (4.02 per 
100 ,000). The non-whl te /w h l te  r a t io s  range from 5.62 to  1 .0 2 , w ith the  
g re a te r  r a t io s  seen fo r  Dewey, Love, Pushmataha, and M arshall co u n tie s , 
w h ile  th e  rem ainder o f the  co u n ties  show d iffe ren c e s  l e s s  than tw o-fo ld .
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TABLE 16
«AVERAGE ANNUAL AGE-ADJUSTED DEATH BATES AND MORTALITY RATIOS 
FOR HYPERTENSIVE DISEASE (ISC 440-447) IN THE TEN 
LEAST POPULATED COUNTIES BY RACE
Counties White Non-White Non-White/White R atio
Coal 66.70 72.15 1 .08
Cotton 20,19 38.66 1.91
Dewey 48.00 112.21 2.33
Greer 11.69 11.96 1.02
Latim er 3.75 4.02 1.07
Love 15.79 38.62 2.44
Roger M ills 48.20 51.40 1.06
Pushmataha 21.82 46.67 2.13
M arshall 23.66 133.13 5.62
H askell 34.15 46.71 1.36
«Rates per 100,000 popu lation .
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The range la  sm alle r between the  w hite r a te s  than i t  i s  fo r  non-w hites, 
showing approxim ately a  tw o-fold d iffe ren c e  between the r a te s  o f  the  
two groups.
The average annual age-ad justed  death  ra te s  in  the  ten  l e a s t  
populated  counties» fo r  the  re la te d  major c a rd io v ascu la r-re n a l d ise a se s  
(ISC 330-334» 420-422» 590-594) a re  p resen ted  in  Table 17. A rte r io ­
s c le r o t ic  h e a r t  d isease  (ISC 420-422) shows h igher r a te s  than th e  o th er 
two d iso rd e rs  presented» w ith  th e  w hites showing h i ^ e r  r a te s  than  non­
w hites in  Latimer» Roger M ills» M arshall» and Pushmataha c o u n tie s . 
Non-%diites show h ig h er r a te s  in  a l l  o th e r  c o u n tie s , w ith  the  range in  
r a te s  being h igher in  t h i s  group. The nex t h i p e s t  r a te s  a re  seen  fo r  
cereb rovascu lar d iseases  (ISC 330-334) w ith  th e  non-td iite  ejq»eriencing 
h ig h er ra te s  in  a l l  co u n ties  except Haskell» and showing g re a te r  v a r i ­
a b i l i t y  in  r a te s  than th e  w h ite . Dewey county shows the  h ig h es t r a te s  
o f  a l l  coun ties fo r  w h ites and non-whites w ith  r a te s  o f  (571.63 and 
927.88 p e r 100,000) re s p e c t iv e ly . The low est r a t e  fo r  w hites i s  seen 
in  Greer county and fo r  non-w hites, H askell county . N ep h ritis  and 
nephrosis  (ISC 590-594) again  shows the  low est r a te s  fo r  both r a c ia l  
groups in  a l l  coun ties considered , w ith the  g re a te s t  range in  r a te s  
seen  in  the  non-white r a t e s .  The non-white/wfaite d iffe re n c e  observed 
between these r a te s  «^pear to  be g re a te r  fo r  th i s  p a r t ic u la r  d ise a se  
than  fo r  the o th e r  two d iseases  p resen ted . However, in  H askell county 
the  non-white r a t e ,  (104. per 100,000) i s  roughly n ine  tim es h ig h e r than 
th e  (11.11 p e r 100,000) r a t e  fo r  w h ites . The non-w hite r a te  i s  a lso  the  
h ig h e s t r a te  shown fo r  e i th e r  race-sex-group p resen ted  fo r  n e p h r i t is  and 
n ep h ro s is . The non-white/wfaite d iffe re n c e  appears to  be f iv e - fo ld  o r
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TABLE 17
«AVERAGE ANNUAL AGE-ADJUSTED DEATH RATES FOR THE MAJOR 
CARDIOVASCULAR-RENAL DISEASES (ISC 330-334, 
420-422, 590-594) IN THE TEN LEAST 





A r te r io s c le ro t ic  
H eart D isease 
(ISC 420-422)
N ephritis  and 
Nephrosis 
(ISC 590-594)
White Non-White White Non-White White Non-White
Coal 109.89 147.14 271.21 270.31 5.10 48.83
Cotton 102.41 342.27 258.93 333.21 15.57 44.46
Dewey 571.63 927.88 224.67 224.43 17.22 20.00
Greer 95.40 291.10 244.53 362.81 1 > 8 0 15.00
Latim er 121.66 152.06 230.18 72.16 10.26 24.58
Love 139.55 323.20 208.32 232.41 9.39 17.24
Roger M ills 312.35 336.65 330.84 224.34 2.90 4.42
Pushmataha 105.78 133.89 209.63 149.64 9.42 10.40
M arshall 166.72 168.99 286.58 269.76 1.84 18.21
H askell 124.71 110.55 188.95 290.79 11.11 104.34
«Rates pe r 100,000 p o p u la tio n .
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g re a te r  in  the fo llow ing coun ties fo r  nephrosis and n e p h r i t is :  Co^l, 
H aske ll, and M arshall c o u n tie s . The g re a te s t  non-vhite/% ihlte d iffe re n c e  
(9 .8 ) i s  seen fo r  M arshall county , w ith the  rem ainder o f  the co u n ties  
showing d iffe re n c e s  considerab ly  l e s s  than t h i s .
In  o rd e r to  dem onstrate the geographical d is t r ib u t io n  o f mor­
t a l i t y  from hypertensive  d isease  (ISC 440-447) in  Oklahoma, the  average 
annual age-ad justed  death r a te s  fo r  the period  under study were dep ic ted  
by q u a r t i le s  in  F igures 1 - 4  fo r  w hite m ales, w hite  fem ales, non-w hite 
m ales, and non-w hite fem ales. Geographical c lu s te r in g  o f  hypertensive  
d ise a se  fo r  the  w hite  males and fem ales appears n o t to  be ap p rec iab le  
f o r  the  p eriod  s tu d ied  as shown in  F igures 1 and 2 re s p e c tiv e ly , however, 
th e  w estern  border o f  the  s t a t e  seems to show c lu s te r in g  in  both  in ­
s ta n c e s . With the  excep tion  o f  th e  c lu s te r  a re a  j u s t  described  in  
F igures 1 and 2 th e re  appears to  be no d e f in i te  geographical p a t te r n  
e s ta b lish e d  in  e i th e r  case . The lack  o f a  p a t te rn  can be fu r th e r  ob­
served  in  Figure 1 , when one observes the w estern  p a r t  o f  the s t a t e  
where the  c lu s te r in g  o f  co u n ties  appear. I t  can be observed th a t  a l l  
co u n ties  o f  th is  a re a  do not appear in  the  c lu s te r ,  w ith  the  th re e  
co u n ties  of the  Panhandle a rea  appearing in  the  th ir d  and lower q u a r t i le s  
re s p e c tiv e ly . Along the  sou thern  border o f the  s t a t e  as seen in  F igure  1 , 
on ly  two coun ties appear in  the  upper q u a r t i le  w hile  the o th e r co u n ties  
a re  d iv ided  among th e  o th e r th re e  q u a r t i le  w ith  th e  m ajo rity  o f  co u n ties  
in  th is  a rea  appearing in  the  low er q u a r t i le .  The m ajo rity  o f  co u n ties  
on the  e a s te rn  bo rder o f  the s t a te  a re  in  the  upper q u a r t i le  c o u n tie s , 
b u t no d e f in i te  geographic p a tte rn s  a re  e s ta b lish e d  (Figure 1 ) .  The geo­
g rap h ica l d is t r ib u t io n  o f  hypertensive  d isease  death  (ISC 440-447) fo r
Average Annual Age Adjusted Death Rate
Oklahoma, 1958-62
Rates Per 100,000 Population*■
W iim . i
UPPER QUARTILE
44.0  -  127.9
SECOND QUARTILE
3 3 .0  -  4 3 .9
THIRD QUARTILE
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0 .0  -  21.9
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Figure 1. Hypertension and Hypertensive Heart Disease (ISC 440-44?), White Males
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Figure 2. Hypertension and Hypertensive Heart Disease (ISC 440-44%), White Females
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« fa l te iu d e s ''(F igure  1) in  the c e n tra l  p a r t  o f the s t a t e  where one of the 
la rg e s t  urban areas i s  lo c a te d , show average annual age-ad ju sted  death 
ra te s  idiich appears to  be randomly d is tr ib u te d  between the fo u r q u a r t i le s .  
The two most populated c o u n tie s , Oklahoma county and T ulsa  county, though 
lo ca ted  in  d i f fe re n t  a reas o f the  s t a t e ,  both appear in  the th ird  q u a r t i le  
(Figure 1 ) .  Figure 2 which shows the  geographic d is t r ib u t io n  o f  hyper­
ten s iv e  d ise a se  (ISC 440-447) fo r  w hite  fem ales shows an id e n t ic a l  geo­
g rap h ica l p a tte rn  in  the  Panhandle a rea  as was described  in  Figure 1.
The same p a tte rn  i s  tru e  fo r  the  sou thern  border o f th e  s t a t e ,  however, 
in  th e  case o f  w hite fem ales (F igure 2) more coun ties in  th i s  a rea  
appear in  the  lower q u a r t i le  w ith  only  one county in  th e  upper q u a r t i le  
in  th is  reg io n . The c e n tra l  a re a  coun ties a re  d is t r ib u te d  in  the  same 
manner as described  in  Figure 1 , w ith  th e  coun ties in  th e  Oklahoma 
county a re a  appearing in  a l l  fo u r q u a r t i le s .  Oklahoma county appears in  
the  th ir d  q u a r t i le ,  the  same q u a r t i le  i t  appeared in  F igure 1 . Most 
o f  th e  coun ties on the  e a s te rn  bo rder (F igure 2) appear in  the  second 
q u a r t i le  w ith  only one county appearing  in  the lower q u a r t i le  and none 
In  th e  %q»per q u a r t i le .  Tulsa county , the  second most populated a rea  in  
the  s t a te  i s  found in  the  lower q u a r t i le  fo r  w hite fem ales (Figure 2) 
as compared to  the  th i r d  q u a r t i le  f o r  w hite  males in  F igure 1 .
F igures 3 and 4 show the geographical d is t r ib u t io n  o f the ave­
rage annual age-ad justed  death r a te s  in  th e  s ta te  fo r  non-fdiite  males and 
non-w hite females re sp e c tiv e ly  fo r  th e  p eriod  under s tu d y . The geographi­
c a l d is t r ib u t io n  of m o rta lity  fo r  non-w hites does no t fo llow  the  same 
p a tte rn  as th a t  o f th e  w h ite . The most populated co u n tie s  in  the  s ta te  
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Figure 3. Hypertension and Hypertensive Heart Disease (ISC k h O - h k j )  Non-White Males
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Figure 4. Hypertension and Hypertensive Heart Disease (ISC 440-44%) Ken-White Females
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a re a  coun ties appear in  the  second q u a r t i le  (Figure 3) and the upper 
q u a r t i le  (Figure 4) a s  compared to the  th ird  q u a r t i le  in  F igures 1 and 
2. The only c lu s te r  a rea  (Figure 3) appears on th e  e a s te rn  border o f the  
s t a t e ,  w hile most o f  the  coun ties on the  southern  border tend to f a l l  
in  the  lower q u a r t i le .  The southern  border coun ties not f a l l in g  in  the 
lower q u a r t i le  were; Choctaw, M arshall and Tillm an c o u n tie s , these 
co u n ties  appeared in  the upper q u a r t i le  in  Figure 3 . Most o f the coun ties 
in  the  c e n tra l  p o r tio n  o f the  s ta te  a re  in  the upper and second q u a r t i le s .  
One fo u rth  o f  the co u n ties  in  the  s t a te  appear in  the  lower q u a r t i le  in  
bo th  F igrues 3 and 4 . The non-white female (Figure 4) d is t r ib u t io n  i s
c
very  s im ila r  to  th a t  fo r  non-white males (Figure 3) w ith the  follow ing 
excep tions: The one c lu s te r  a rea  appears in  the south  c e n tra l  reg ion  in ­
s te a d  o f  thé  e a s te rn  border (Figure 3 ); a l l  co u n ties  on the  southern  
b o rd er a re  loca ted  in  the  upper and second q u a r t i le s .  The m ajo rity  o f 
coun ties in  the  c e n tr a l  p o rtio n  o f the  s t a te  (F igure 4) a re  lo ca ted  in  
the  second q u a r t i le ,  w ith  fo u r ex cep tio n s , two a re  lo ca te d  in  the lower 
q u a r t i le  and two in  the  th ird  q u a r t i le .
The median age-ad justed  death  r a te s  fo r  hypertensive  d isease  
(ISC 440-447) by socio-economic a re a , ra c e , and sex  fo r  the s ta te  during 
th e  p e riod  under study  i s  p resen ted  in  Table 18. The r a te s  tend to  in ­
c rease  w ith a  decrease  in  socio-economic a re a  in  bo th  race -sex  groups.
The low est r a te s  in  a l l  socio-economic a reas  were experienced by the 
w h ite  fem ale, w ith  r a te s  ranging from 26.4 in  the h i ^  socio-economic 
a re a  to  33.0 per 100,000 fo r  the  low socio-econom ic a re a . The ra te s  ex­
perienced  by the w h ite  male a re  h ig h er than those fo r  the w hite fem ales 
i n  th re e  o f  the  a re a s , w ith  th e  female r a t e  being  s l ig h t ly  h igher in  the
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TABLE 18
*HEDIAN AGE-ADJUSTED DEATH RATE FOR HYPERTENSIVE DISEASE 
(ISC 440-447) BY SOCIO-ECONOMIC AREA, RACE, AND 




High Socio-economic 29.5 26.4
Above S ta te  Average 33.4 30.2
Below S ta te  Average 36.9 29.1




High Socio-economic 0 .0 0 .0
Above S ta te  Average 38.6 59.5
Below S ta te  Average 52.3 57.4
Low Socio-Economic 56.1 61.2
*Rates p e r 100*000 p o p u la tion .
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low socio-economic a re a . The low est r a te s  fo r  w hite  males 29.5 and fe ­
males 26.4 appeared in  the high  socio-econom ic a re a ,  and the h ig h es t 
r a t e ,  36.9 fo r  w hite  males i s  seen  in  th e  below average a re a , w hile  the 
h ig h es t 33.0 fo r  fem ales appeared in  the low socio-economic a re a . The 
h ig h es t a rea  r a te s  experienced by e i th e r  race -sex  groups a re  shown fo r  
the  non-iA ite  female in  th ree  socio-econom ic a re a s ,  w ith the h ig h es t r a te ,  
61.2 per 100,000 appearing  in  th e  low socio-econom ic a re a , and the low est 
57.4 per 100,000 in  th e  below s t a t e  average a re a . The high soc io ­
economic a rea  shows no ra te s  f o r  non-w hite males o r  fem ales. The above 
s t a t e  average a rea  show s l ig h t ly  h igher r a te s  fo r  fem ales o f  both r a c ia l  
groups, w ith  the  h ig h e s t r a te  59.5 p e r  100,000 f o r  the  non-white fem ale. 
The non-white male r a te s  a re  lower than  those fo r  non-fdiite fem ales in  
th e  th re e  a re a s , above s ta te  average , below s ta te  average, and low socio ­
economic a re a s . The socio-econom ic d is t r ib u t io n  o f  Oklahoma coun ties in  
1950, i s  shown in  F igure 5 and d iv id e s  th e  s ta te  in to  fou r socio-economic 
a re a s . These a reas served as th e  b a s is  o f the d a ta  p resen ted  in  Table 18. 
I t  can be observed from Figure 5 th a t  more o f the coun ties a re  lo ca te d  in  
th e  above s ta te  average a re a , w ith  th e  o th er coun ties d is t r ib u te d  equally  
between the o th e r  socio-economic a re a s .
The d a ta  p resen ted  in  Table 19 i s  concerned w ith the  median t e s t  
to  determine i f  the  non-w hite/w hite  r a t i o s  fo r  hypertensive  d ise a se  (ISC 
440-447) fo r  the  te n  most populated  co u n ties  and the  ten  l e a s t  populated 
coun ties a re  from th e  same p o p u la tio n  o f r a t io s  o r  th a t  the median i s  the 
same fo r  both s e ts  o f  r a t io s .  The r a t io s  from the ten  most populated 
coun ties range from 1.04 to  3.56 as compared to those fo r  the  l e a s t  popu­
la te d  counties which range from 1 .04 to  5 .6 2 . O bservation o f  these  r a t io s
i j o m m m
HIGH SOCIOECONOMIC 
ABOVE STATE AVERAGE
^  BELOW STATE AVERAGE 
I I LOW SOCIOECONOMIC
Figure 5 Socioeconomic Distribution of Oklahoma Counties ( 1950)
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TABLE 19
MEDIAN TEST 10 DETERMINE IF THE MEDIAN NON-HHITE/HHITE RATIO 
FOR THE TEN MOST POPULATED AND THE TEN LEAST POPULATED 
COUNTIES FOR HYPERTENSIVE DISEASE (ISC 440-447)
ARE FROM THE SAME POPULATION OF RATIOS












Counties w ith C ounties w ith
High NW/W Low NW/W T ota l
No. o f coun ties above median 7 3 10
No. o f coun ties below median 3 7 10
10 10 20
"Median * 2 .33 , value 1 .80 ; d f  ® I ,  a  .05
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In d ic a te  g re a t s im ila r i ty  between r a t io s ,  although th e re  a re  d iffe re n c e s  
in  the  range of r a t io s  w ith  th e  h igher range appearing in  the  l e a s t  
populated  c o u n tie s . The r a t io s  were arranged in  descending o rd e r from 
5.62 to  1 .02 ; the median obtained  from th is  a rra y  was 2 .33 . The coun ties 
were d iv ided  in to  the n u n te r o f  co u n ties  above the  median and the  number 
o f  coun ties below the  median and p laced  in to  h i ^  non-white/%Aite r a t io s  
o f  co u n ties  and low non-w hite/w hite  r a t io  c o u n tie s . The expected f r e ­
quency was ob tained  and a  c h i square t e s t  was performed y ie ld in g  a  chi 
square  value o f  1 .80  a t  one degree o f  freedom w ith  an a lpha le v e l  o f  .15 , 
thereby  allow ing acceptance o f  th e  n u l l  hypo thesis  th a t  the  two grotq>s o f  
r a t io s  could have come from a popu la tion  w ith  the  same median.
Table 20 p re se n ts  c o r re la t io n  c o e f f ic ie n ts  fo r  hypertensive  d is ­
ease  (ISC 440-447) w ith  a sso c ia ted  c a rd io v a sc u la r-re n a l d isease  (ISC 
330-334, 420-422, and 590-594) fo r  a l l  coun ties in  the  s t a t e .  For each 
county the  age-ad justed  death  r a te  fo r  hypertensive  d isease  and th a t  
fo r  cereb rovascu lar d isease  g ives an a sso c ia ted  p a i r  o f  measurements, 
s in c e  they r e fe r  to  the  same county . Thus, fo r  th e  e n t i r e  s t a te  th e re  
were seventy-seven such p a i r s .  A c o rre la t io n  a n a ly s is  o f  th ese  p a ir s  
was performed to  measure the  degree o f a s so c ia tio n  o f these  p a i r s .  A 
c o r re la t io n  c o e f f ic ie n t  o f 0.797 re su lte d  and was found to  be s ig n i f ic a n t  
a t  .05 , thereby suggesting  a degree o f a s so c ia tio n  between age-ad justed  
r a t e s .  S im ila r ily , hypertensive  d ise a se  and a r te r io s c le r o t ic  h e a r t  d is ­
ease  age-ad justed  r a te s  were considered . A c o r re la t io n  a n a ly s is  o f  these  
p a ir s  was performed to  measure the degree o f  a s so c ia tio n  o f these  p a i r s .  
The r e s u l t in g  c o r re la t io n  a n a ly s is  produced a c o r re la t io n  c o e f f ic ie n t  
0 .690 which was s ig n if ic a n t  a t  .05 , suggesting  a  degree o f a s so c ia tio n
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TABLE 20
CORRELATION COEFFICIENTS FOR HYPERTENSIVE DISEASE (xSC 440-447) 
WITH ASSOCIATED CABDiCVASCOLAR-RENAL DISEASES 
(ISC 330-334, 420-422. 590-594)
FOR ALL COUNTIES
*ISC 3 and ISC 1 *ISC 3 and ISC 2 *ISC 3 and ISC 4
0.797 0.769 0.690
t  va lues 14 .48 , 12.01 and 11.35 were a l l  g re a te r  than  the 
c r i t i c a l  t  value 2.00 a t  a .0 5 , r e j e c t  H^.
*ISC 3 (ISC 440-447), ISC 1 (ISC 330-334), ISC 2 (ISC 420-422), 
ISC 4 (ISC 590-594).
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between these  r a te s  in  the  s t a t e .  The age-ad justed  death ra te s  from 
h ypertensive  d isease  and n e p h r i t is  and nephrosis were tre a te d  in  the same 
fash io n . A c o rre la t io n  c o e f f ic ie n t  o f  0.769 was ob tained  and found to  be 
s ig n i f ic a n t  a t  .05 , thereby  suggesting  a  degree o f a s so c ia tio n  between 
these  r a te s  in  the s t a te  during  the  period  s tu d ie d .
Table 21 shows the  age-ad justed  death  r a te s  p e r 100,000 popula­
t io n  fo r  the  major c a rd io v a sc u la r-re n a l d ise a ses  in  se v e ra l southw estern 
s ta te s  and the  United S ta te s .  The r a te s  fo r  Oklahoma remain lower than 
those o f  th e  o th e r  s t a te s  fo r  hypertensive  d ise a se  (ISC 440-447), cerebro­
v a sc u la r  d isease  (ISC 330-334) and a r te r io s c le r o t ic  h e a r t  d isease  (ISC 
420-422), b u t the ag e-ad ju s ted  r a t e  fo r  n e p h r i t is  and nephrosis (ISC 
590-594) i s  h igher in  Oklahoma than  the  o th e r  s t a te s  l i s t e d .  A lso, shown 
in  Table 21 a re  the  ag e-ad ju s ted  death  r a te s  fo r  hypertensive  d isease  
(ISC 440-447) and re la te d  c a rd io v a sc u la r-re n a l d ise ases  in  the United 
S ta te s ,  1960. The Oklahoma r a te s  a re  h igher than  th e  r a te s  fo r  the 
Ikiited S ta te s  fo r  ce reb ro v ascu la r d isease  125 .5 , as compared to  108.0 , - 
and fo r  n e p h r i t is  and n eph rosis  w ith  r a te s  o f  2.08 and 0 .9  re sp e c tiv e ly .
F igures 6 through 9 re p re se n ts  the  geograph ica l d is t r ib u t io n  
o f  th e  average annual ag e-ad ju sted  r a te s  fo r  cereb rovascu lar d isease  
(ISC 330-334) fo r  id ii te  m ales, w hite  fem ales, non-w hite males and non­
w hite  fem ales. The geograph ica l d is t r ib u t io n  o f  cereb rovascu lar d isease  
fo r  w h ite  males (Figure 6) tends n o t to  fo llow  any d e f in i te  geographical 
p a t te r n ,  w ith  the m a jo rity  o f  the  upper q u a r t i le  co u n ties  lo ca ted  in  the 
c e n tra l  and n o rth ea s te rn  reg io n  o f  the  s t a t e ,  in c lu d in g  both major popu­
la t io n  c e n te rs ,  Tulsa and Oklahoma coun ties where d e f in i te  c lu s te r  a reas 
e x i s t s .
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TABLE 21
AGE-ADJUSTED DEATH RATES PER 100,000 POPULATION 
FDR MAJOR CARDIOVASCULAR-RENAL DISEASES 
IN THE SOUTHWEST UNITED STATES, 1960
Cause 
ISC No. "Oklahoma "Arkansas "L ouisiana "Texas
"United
S ta te s
Hypertensive 
D isease (440-447) 35.4 48.1 58.3 47.0 42.1
Cerebrovascular 
D isease (330-334) 125.5 134.6 199.0 146.0 108.0
A r te r io s c le ro t ic  
D isease (420-422) 279.4 299.7 289.8 290.3 307.4
N ep h ritis  and 
Nephrosis 
(590-594) 2.08 1 .6 0.8 1 .1 0 .9
"V ita l S t a t i s t i c s  o f  th e  United S ta te s  (1960), Vol. I I ,  pp. 1-24. 
Standard P opu la tion  -  United S ta te s ,  1960.
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Figure 6. Cerebrovascular Disease (iSC 330-33L), White Males
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The w hite f anale  (F igure 7) d is t r ib u t io n  l ik e  th a t  o f the white 
male (F igure 6) fo llow s no d e f in i te  p a t te rn ,  however, the same numbers 
o f  c o u n tie s , 19 appear in  the  upper q u a r t i le  b u t th e i r  lo c a tio n  in  the 
s t a te  i s  q u i te  un like  th a t  f o r  coun ties in  the  same q u a r t i le  in  Figure 7. 
Only one o f  the  populated a re a s ,  Oklahoma county appears in  a  c lu s te r  
a re a . T u lsa  county f a l l s  in  th e  second q u a r t i le ,  w ith  i t s  ad jacen t 
co u n ties  appearing in  a l l  fo u r q u a r t i le s .  A second c lu s te r  a rea  e x is ts  
on th e  sou thern  border o f  the  s t a t e  where f iv e  o f  i t s  eleven coun ties 
appear in  the  upper q u a r t i le .
The geographical d is t r ib u t io n  o f  th e  age-ad justed  death  r a te s  
f o r  th e  non-w hite males (F igure  8) and non-w hite fem ales (F igure 9) does 
no t in  e i th e r  case follow  th a t  o f  the  w hite male (Figure 6) o r  the w hite 
female (F igure  7 ). The d i s t r ib u t io n  in  both  in s tan c es  follow s no d e f i­
n i te  p a t te r n ,  however, th re e  c lu s te r  a reas  o ccu r. These a reas  ^ p e a r  in  
the  c e n t r a l  p o rtio n  and n o rth e a s te rn  border in  the  case o f  the  non-white 
male (F igure 8) and fo r  th e  non-w hite female (F igure 9) the  c lu s te r  a reas 
appear on the  so u th easte rn  bo rder o f  the  s t a t e .  Pushmataha county which 
appears in  th e  c lu s te r  shows the  h ig h es t r a t e ,  1,176 p e r 100,000 popula­
tio n  o f  e i th e r  race-sex  group fo r  e i th e r  cause o f  death  considered in  
the  e n t i r e  s tudy .
The geographical d i s t r ib u t io n  o f  a r t e r io s c le r o t i c  and degenera­
t iv e  h e a r t  d isease  (ISC 420-422) i s  shown in  F igures 10 th r o u ^  13 fo r  
w hite m ales, w hite fem ales, non-w hite males and non-white fem ales, during 
the  p eriod  o f  study . The d is tr ib u t io ïT  o f  a r te r io s c le r o t ic  h e a r t  d isease  
fo r  w hite  males (Figure 10) and w hite fem ales (Figure 11) tend no t to 
follow  any d e f in i te  geograph ica l p a tte rn . In  F igures 10 and 11, the
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Figure 7 . Cerebrovascular Disease (ISC 330-334;, White Females
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Figure 9 . Cerebrovascular Disease (ISO 330-334), Non-White Females
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Figure 10. Arteriosclerotic and Degenerative Heart Disease (ISC 420-422), White Males.
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Figure 11. Arteriosclerotic and Degenerative Heart Disease (ISO 420-422), White Females.
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c lu s te r  a re a s . In  the n o r th e a s t c e n tra l  p a r t  o f  the  s t a te  a re  composed 
o f  the  same co u n ties ; L in co ln , Creek, T u lsa , Okmulgee, Okfuskee, Muskogee, 
and Washington c o u n tie s . Although, Oklahoma county i s  ad jacen t to  the 
c lu s te r  a reas  i t  appears in  the th ird  q u a r t i le  in  Figure 10 and in  the  
second q u a r t i le  in  F igure 11. The w hite  male d is t r ib u t io n  (F igure 10) in  
the  Panhandle a rea  shows two coun ties in  the  th ird  q u a r t i le  and one in  
the  low q u a r t i le .  In  the  w hite  female (F igure 11) d is t r ib u t io n  one county 
s p e a r s  in  the upper q u a r t i l e ,  w hile o f  the  rem aining two coun ties appear 
in  the  second q u a r t i le  and low q u a r t i le .  A ll fou r q u a r t i le s  a re  found 
in  the  c e n tra l  p a r t  o f th e  s ta te  in  bo th  F igures 10 and 11, however, most 
o f  the  co u n ties  in  F igure  10 a re  in  th e  second and th ird  q u a r t i le .  The 
lower q u a r t i le  co u n ties  f o r  w hite males (F igure 10) ^ p e a r  on the  e a s te rn  
border o f  the  s ta te  and in c lude  ten  o f  the  twelve coun ties o f  the  a re a .
The lower q u a r t i le  c o u n tie s , w hite fem ales (Figure 11) appear in  a l l  o f 
the  s t a t e  and tend no t to  be loca ted  in  any one a re a , w ith  only  one 
appearing  on the sou thern  border where th e  o th e r  n ine  a re  s p l i t  between 
the  second and th ird  q u a r t i le .
The d is t r ib u t io n  o f  a r te r io s c le r o t ic  h e a r t  d isease  in  non-white 
males (F igure 12) and non-w hite fem ales (F igure 13) l ik e  th a t  fo r  w hite 
males (F igure 10) and w h ite  females (F igure 11) fo llow s no e s ta b lish e d  
p a tte rn . The c lu s te r  a re a s  found in  F igures 10 and 11 do no t appear in  
the same geographical a re a ,  fo r  the non-w hite males (Figure 12) i t  appears 
in  the  n o rth e a s t c e n tr a l  p a r t  o f  the s t a t e ,  and fo r  the  non-id iite  fem ales 
(F igure 13) in  the  sou th  c e n tra l  p o rtio n  o f the  s t a te  in  G arvin, Pon to toc, 
Coal, Atoka, Johnston , and M arshall c o u n tie s . The two most populated 
c o u n tie s , Oklahoma and T u lsa  (Figure 12) appear in  the  th ird  and second
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Figure 12. Arteriosclerotic and Degenerative Heart Disease (ISC 420-422), Non-White Males.
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Figure 13• Arteriosclerotic and Degenerati\ : Heart Disease (ISO 420-422) Non-White Females
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q u a r t i le s  re sp e c tiv e ly . A ll co u n ties  In  the Panhandle and northw est 
p o rtio n  show no r a te  a t  a l l  In  e i th e r  Figure 12, non-w hite males o r 
F igure 13 non-white fem ales.
The average annual age-ad ju sted  death r a te  fo r  a r te r io s c le r o t ic  
and degenerative  h e a r t  d isease  (ISC 420-422) a re  h ig h e r than a l l  the  
r a te s  p resen ted  fo r  any o f the o th e r  d ise a se s .
The d is t r ib u t io n  of the  average annual ag e-ad ju sted  death  r a te  
fo r  n e p h r i t is  and nephrosis (ISC 590-594) fo r  w hite m ales, w hite fem ales, 
non-white m ales, and fem ales I s  p resen ted  In  F igures 14 through 17. The 
d is t r ib u t io n  fo r  w hite males (F igure 1 4 ), and w hite  fem ales (Figure 15) 
shows no c lu s te r  a re a s , w ith most o f  the  coun ties (F igure 14) appearing 
In  th e  second and th ird  q u a r t i le s .  In  Figure 15, the  southern  border 
shows the  h ig h es t age-ad justed  o f  any o th e r  a rea  In  th e  s t a t e ,  w ith seven 
o f  I t s  e leven  coun ties s p e a r in g  In  the  iqpper q u a r t i le  (Figure 15).
The non-white male (F igure 16) d is t r ib u t io n  o f  n e p h r it is  and 
neph rosis  shows no r a te  a t  a l l  fo r  over tw o -th ird s o f  th e  counties In  
the  s t a t e .  There I s  one c lu s te r  a rea  which extends from Oklahoma county 
In  th e  c e n tra l  p a r t  o f  the s t a te  to  Latim er county In  the  sou theast 
p o rtio n  o f  the  s t a te .  The geographical d is t r ib u t io n  o f  the age-ad justed  
death r a te s  from n e p h r i t is  and nephrosis fo r  non-w hite fem ales (Figure 
17) appears to  be s im ila r  to  the  non-white male d is t r ib u t io n  (Figure 16) 
fo r  n e p h r i t is  and n ep h ro s is . L ike the  non-white male d is t r ib u t io n ,  a 
la rg e  number o f coun ties show no ra te s  a t  a l l .
ip!® ülipli
□
UPPER QUARTI LE 
l ^ . é - 3 1 . 9  
SECOND QUARTI LE
9 .1  -  12.1
THIRD QUARTI LE
5.8  -  9 .0
LOWER QUARTILE
0 . 0  -  5 , 7
Average Annual Age Adjusted Death Rate
Oklahoma. 1958-62
Rates Per 100,000 Population« ■
m m
< 1 0 .0 :
mm




UPPER QUARTI LE 
10.7 -  25.7 
SECOND QUARTI LE 
7.5  - 10.5
THIRD QUARTI LE
3.8  - 7
LOWER QUARTILE
0 .0  - 3 .7
Average Annual Age Adjusted Death Rate
Oklahoma. 1958-62
Rates Per 100,000 Population
Ŵa
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Figure 15. Nephritis and Nephrosis (iSC $90-594), White Females
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Figure 17. Nephritis and Nephrosis (ISO 590-59^), Non-White Females.
CHAPTER IV
DISCUSSION
Age D is tr ib u tio n  
The d is t r ib u t io n  o f a g s -s p e c lf lc  p revalence r a te s  fo r  the  period  
s tu d ied  a re  c o n s is te n t w ith  the tren d s  rep o rted  fo r  the  r e s t  o f  the 
United S ta te s  (85).
One o f  the  most obvious f in d in g s  In  almost a l l  such surveys o f  
the  g en era l p o pu la tion  I s  th a t  blood p ressu re  on the  average In creases 
markedly w ith  age, a s I s  shown In  Tables 4 , 5 , and 6 . I t  I s  worth bear­
ing  In  mind th a t  age may be considered  as one way o f  measuring the  dura­
t io n  o f  environm ental In flu en c es . In  l ig h t  o f  t h i s ,  i t  would appear from 
t h i s  somewhat l im ite d  study th a t  In  the  genera l popu la tion  o f  these  e ig h t 
c o u n ties  o f  the  s t a t e  th a t  th e  r a t e  o f changes o f b lood p ressu re  In  the 
m iddle-aged I s  la rg e ly  determ ined by both  genetic  and environm ental 
fa c to rs  o r  a concilia tion  o f  the two.
The tren d  In  middle aged m o rta li ty  from major card iovascu lar 
causes Includ ing  hypertensive  d ise ase  (ISC 440-447) shows an In crease  
w ith  age as can be observed In  T ables 13 , 14, and 15. However, the  mor­
t a l i t y  r a te s  from hypertensive  d ise a se  In  a l l  age groups seem to  be 
lower than those o f  the  o th e r  major card io v ascu lar d ise a se s  considered , 
except fo r  th e  n e p h r i t is  and nephrosis death r a te s .  A downward trend  
In  m o rta lity  r a te s  from h ypertensive  d ise ase  w ith tim e has been
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repo rted  by o th e r  re sea rch e rs  whose find ings have been s im ila r .  There 
a re  p o ss ib ly  se v e ra l reasons fo r  th is  d e c lin e : (1) improvement in  t r e a t ­
ment, (2) changes in  c la s s i f ic a t io n  o f the cause o f  death , o r (3) a tru e  
change in  the  prevalence o f the  d isease  (94).
t
A n u n te r o f  fa c to rs  seem to  be o f im portance when considering  
the  age d is t r ib u t io n  o f  p revalence and m o rta lity  r a te s  from hypertensive  
d ise a se . However, th e re  i s  disagreem ent about t h e i r  magnitude and about 
the  n a tu re  o f  th e i r  e f f e c ts  (85 ). Based on p re se n t evidence one would 
include  such environm ental in flu en ces  as occupa tional exposure, composi­
t io n  o f  the  d i e t ,  th e  na tu re  o f  the  w ater su p p lie s  and s a l t  in ta k e . In  
a d d itio n  to  these  th e re  a re  p e rso n al f a c to r s ,  no t e a s i ly  ca tego rized  as 
e i th e r  g e n e tic  o r  environm ental, f o r  example, body w eight.
Sex D ifferences
In  the  (M ited S ta te s , hypertension  tends to  be more p rev a len t 
in  women than in  men, b u t more severe  in  men (9 5 ). The sex  d iffe re n c e s  
in  Oklahoma seem to  follow  th e  p a tte rn  described  above, w ith fem ales 
showing the  h igher prevalence ra te s  in  the  th re e  r a c i a l  groups considered 
as i s  shown in  Table 6 . The d iffe re n c e s  a re  q u i te  marked a f t e r  age 45, 
b u t p r io r  to  th is  age group the  r a te s  appear to  be about the same.
In  a ttenq itlng  to  e:q»lain these  sex d iffe re n c e s  i t  was suggested 
by M lall th a t  pe rsonal f a c to r s ,  such as p sycho log ica l f a c to r s ,  body w eight, 
pregnancy, and p a r i ty  might be re sp o n sib le  fo r  th e  h igher r a te s  in  fem ales 
a f t e r  th e  reproduction  years (94 ). He fu r th e r  n o tes  th a t  the s e v e r i ty  of 
the  d isease  in  males i s  p o ss ib ly  re la te d  to  prolonged occupational ex­
posu re , depending on the  occupation . This coupled w ith  o th e r  environ­
m ental fa c to rs  might be an im portant determ inant in  the  s e v e r i ty  o f  the
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d ise a se .
Sex d iffe ren ce  in  terms o f  the  m o rta lity  experience from hyper­
ten s iv e  d isease  (ISC 440-447) as p resen ted  (F igures 1 , 2* 3* and 4: 
Tables 13 and 14 ), a l l  show the  w hite female experiencing  s l ig h t ly  lower 
r a te s  than  her male c o u n te rp a rt, w hile the  non-white female shows the 
h ig h es t age-ad justed  ra te s  o f  e i th e r  race-sex-grotq> considered . S im ila r 
fin d in g s along these same l in e s  have been reported  by se v e ra l in v e s t i ­
g a to rs  (9 4 ). An ei4>lanation fo r  the d iffe re n c e s  described  above have 
been suggested  by Lew. He suggests th a t  s y s to l ic  blood p ressu res  in  the 
range from 140 to  160 mm. Hg and d ia s to l ic  blood p ressu re s  in  the range 
from 90 to  100 mm. Hg, coupled w ith overw eight adds to  the  p rospective  
m o r ta li ty , producing a  s ig n i f ic a n t  cu rta ilm en t in  the  ex p ec ta tio n  o f 
l i f e  f o r  in d iv id u a ls  who a re  both overw eight and hypertensive  compared 
to corresponding hypertensives free  o f  overw eight. He fu r th e r  suggests 
evidence shows th a t  women to le r a te  hypertension  much b e t t e r  than men, 
and th a t  women's longev ity  i s  much le s s  a ffe c te d  than m en's by a s im ila r  
degree o f  overweight and hypertension  (9 6 ). This along w ith  o th e r  fac ­
to rs  such as the psycho log ical f a c to r s ,  d iffe ren c e s  in  occupation , and 
personal h a b its  might be a p o ss ib le  eiq>lanation fo r  th e  d iffe ren c e s  
seen between sexes. The h igh  age-ad ju sted  r a te s  seen fo r  the  non-white 
female might p oss ib ly  be r e la te d  to  h e r work ro le  in  the  fam ily , however, 
the c o n tr ib u tio n  o f  the  g e n e tic  fa c to rs  coiq>led w ith  the  v a rio u s  environ­
m ental fa c to r s  mentioned p rev io u sly  must a lso  be considered .
R acial D ifference  
The non-white popu la tion  o f  Oklahoma showed d ram atic  in c reases  
over the  w hite  popu lation  in  m o rta lity  and prevalence from hypertensive
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d isease  (ISC 440-447) (Tables 6 , 9 , 11, 13 and 1 4 ) . S im ilar fin d in g s 
have been rep o rted  by se v e ra l In v e s tig a to rs  (6 , 76, 55). However, I n te r ­
p re ta t io n  o f  the  ag e-ad ju sted  d iffe re n c e s  a re  d i f f i c u l t  because th e  non- 
w h ite  popu lation  o f Oklahoma c o n s t i tu te s  two d i f f e r e n t  r a c ia l  groups, 
w ith  the Negro p opu la tion  c o n s t itu t in g  over s ix ty  percen t and lo ca te d  
m ostly In  the  m etro p o litan  c o u n tie s . The Ind ian  popu lation  which makes 
up the  rem ainder o f  th e  non-white popu la tio n  I s  lo c a te d  p rim arily  in  the 
r u r a l  co u n ties . I t  I s  th e  a v a i la b i l i ty  and
p a tte r n  o f m edical c t u d y  fo r  the two r a c ia l  
grotqps were th a t p ra c t ic e s  In
t r e a t in g  h y p e r t e n s l o a ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ K d l f f e r e n c e s  In  hyper­
te n s io n , because much Negro-white
d iffe re n c e s  was p r e s e n o f  e f fe c t iv e  a n t i -  
hypertensive  agen ts (9 7 ). ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ R r a c l a l  d iffe re n c e s  In  
h ypertension  could n o t be a t t r ib u te d  to  s o c ia l  c la s s  and occupation , bu t 
r a th e r  these d if fe re n c e s  a re  re la te d  to  the  g e n e tic  c o n s titu t io n  o f  the 
p opu la tions (28). In  d ea lin g  w ith  r a c ia l  d i f f e re n c e s , sev e ra l fa c to rs  
o th e r  than the  g e n e tic  c o n s t i tu t io n  o f  the p o p u la tio n s  have to  be con­
s id e re d . D ie t, p e rso n a l h a b i t ,  sodium In ta k e , body w eight, and 
p sycho log ical fa c to r s  have to  be considered as p o s s ib le  c o n trib u to ry  
f a c to r s .  E ighty p e rcen t o f  the  non-white d ea th s  from hypertensive d i s ­
ease  in  Oklahoma occurred  In  the  Negro p o p u la tio n . A lso, Negroes com­
p r i s e  over s ix ty  p e rc en t o f  th e  t o t a l  non-w hite p o p u la tio n , th e re fo re .
I t  I s  reasonable to  assume th a t  a  combination o f  th e  above f a c to r s ,  bo th  
g e n e tic  and environm ental, mlgjht be re sp o n sib le  f o r  the  d iffe re n c e s  In  
th e  age-ad justed  r a te s  fo r  w hites and non-w hites in  Oklahoma.
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d isease  (ISC 440-447) (Tables 6* 9 , 11» 13 and 14 ). S im ila r find ings 
have been repo rted  by se v e ra l In v e s tig a to rs  (6 , 76, 55). However, I n te r ­
p re ta tio n  o f  the age-ad ju sted  d iffe re n c e s  a re  d i f f i c u l t  because the non- 
w hite popu la tion  o f Oklahoma c o n s t i tu te s  two d if f e r e n t  r a c i a l  groups, 
w ith  the  Negro popu lation  c o n s t itu t in g  over s ix ty  pe rcen t and lo ca ted  
m ostly In  the  m etropo litan  c o u n tie s . The Ind ian  popu lation  which makes ^  
up the  rem ainder o f the  non-w hite popu lation  i s  lo ca ted  p rim a rily  in  the 
ru ra l  c o u n tie s . I t  I s  reasonab le  to  assume th a t  the  a v a i la b i l i ty  and 
p a tte rn  o f  m edical care  du ring  the  period  under study fo r  the  two r a c ia l  
groups were n o t s im ila r .  However, McDonough suggests th a t  p ra c t ic e s  In  
tr e a t in g  hypertension  could n o t account fo r  r a c ia l  d if fe re n c e s  In  hyper­
ten s io n , because much o f the  e x is t in g  evidence concerning Negro-white 
d iffe ren c e s  was p resen t p r io r  to  the In tro d u c tio n  o f  e f f e c t iv e  a n t l -  
hypertenslve  agents (97). He a lso  noted th a t  r a c ia l  d if fe re n c e s  In  
hypertension  could no t be a t t r ib u te d  to  s o c ia l  c la s s  and occupation , b u t 
ra th e r  these  d iffe ren c e s  a re  re la te d  to  the  g e n e tic  c o n s t i tu t io n  o f  the  
popu lations (28 ). In  d ea lin g  w ith  r a c ia l  d if fe re n c e s , se v e ra l fa c to rs  
o th e r  than the  g en e tic  c o n s t i tu t io n  o f  the popu la tions have to  be con­
s id e red . D ie t, personal h a b i t ,  sodium In ta k e , body w eight, and 
psycholog ical fa c to rs  have to  be considered as p o ss ib le  c o n trib u to ry  
fa c to rs . E ighty  percen t o f  the  non-white dea th s from hypertensive  d is ­
ease In  Oklahoma occurred In  the  Negro p o p u la tio n . A lso, Negroes com­
p r is e  over s ix ty  percen t o f  th e  t o t a l  non-w hite p o p u la tio n , th e re fo re .
I t  I s  reasonab le  to  assume th a t  a  combination o f  the above f a c to r s , bo th  
gene tic  and environm ental, m l ^ t  be re sp o n sib le  fo r  the  d iffe re n c e s  In  
the age-ad ju sted  ra te s  fo r  w h ites and non-w hites in  Oklahoma.
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Geographical D ifferences
H ypertension may cause death  by coronary a r te ry  d ise a se , c e reb ra l 
v a scu la r  acc iden t o r  ren a l f a i lu r e .  For th is  reason , deaths a t t r ib u te d  
to  one o f  these  c a teg o rie s  could p o ss ib ly  be due to  hypertensive  d isease  
and be signed ou t by the a tte n d in g  physic ian  to  one o f  the  p rev iously  
mentioned c a te g o rie s  (d iag n o stic  t r a n s f e r ) .  Because o f  the p o s s ib i l i ty  
o f  d ia g n o s tic  t r a n s f e r  occu rring  between the  c a te g o rie s  o f prim ary hyper­
ten s io n  (ISC 440-447) and re la te d  c a rd io v a sc u la r-re n a l d ise a se s , the  
geographical p a tte rn s  o f  hypertensive  d isease  m o rta li ty  might have been 
s e r io u s ly  a ffe c te d  by such t r a n s f e r s .  These f in d in g s  have been repo rted  
by se v e ra l s tu d ie s  (13, 52).
The d a ta  In  th i s  study combine hypertensive  d isease  deaths w ith 
and w ithout mention o f  a sso c ia ted  h e a r t  d isease  In  try in g  to  reduce the  
a f f e c ts  o f  d iag n o s tic  t r a n s fe r .  In  th e  case o f  the Oklahoma non-white 
popu la tions the  r a te s  In  the middle age groups fo r  both  c e reb ra l v ascu la r 
and n e p h r i t is  and nephrosis a re  sm all compared w ith  the  r a te s  fo r  hyper­
te n s io n . However, c o r re la t io n  does appear when In d iv id u a l d iseases  a re  
considered . A c o r re la t io n  a n a ly s is  o f  the  ag e-ad ju sted  death ra te s  from 
hypertensive  d isease  and n e p h r i t is  and nephrosis fo r  a l l  seventy-seven 
c o u n ties  In  th e  s t a t e  y ie ld  a  c o r re la t io n  c o e f f ic ie n t  o f  0.690 (Table 
2 0 ). A s im ila r  a n a ly s is  o f  the  ag e-ad ju s ted  r a te s  from hypertensive  
d ise a se  and cereb rovascu lar d ise a se  re s u lte d  in  a  h ig h er c o r re la t io n  
c o e f f ic ie n t  o f 0.797 (Table 20). Both c o e f f ic ie n ts  were found to  be 
s ig n i f ic a n t  a t  the  f iv e  pe rcen t l e v e l ,  thereby suggesting  an a s so c ia tio n  
between these  r a te s  In  the  s ta te  du ring  the  study p e rio d , and fu r th e r  
suggesting  th a t  the  occurrence o f  d iag n o s tic  t ra n s fe rs  were no t l ik e ly
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In  e i th e r  case . T herefo re , the  d iffe re n c e s  in  m o rta lity  p a tte rn s  a re  
no t a ffe c te d  in  e i th e r  case by d iag n o stic  t r a n s fe r .  These f in d in g s  are  
s im ila r  to  those rep o rted  by Rose (13).
The s i tu a t io n  may be d if fe re n t  w ith  regard to  a r te r io s c le r o t ic  
h e a r t  d ise a se  (ISC 420-422). Here in  th e  case  o f  middle aged non-whites 
we a re  d ea lin g  w ith r a te s  o f  the same o rd e r  as those fo r  hypertension ; 
and in  th e  case o f  the  w h ite  popu lation  th e  a r te r io s c le r o t ic  h e a r t  d i s ­
ease  r a te s  a re  in  some in s ta n c e s  g re a te r .  T h e o re tic a lly , then  th e re  i s  
an opportun: ty  fo r  vary ing  frequencies o f  t r a n s fe r s  o ccu rrin g  on a  la rg e  
sc a le  to  account fo r  the  re g io n a l d if fe re n c e s  in  hypertension  m o rta lity  
r a te s .  In  Oklahoma th e re  i s  c le a r ly  a need fo r  v a l id i ty  checks on the 
m o rta lity  s t a t i s t i c s  them selves, and a ls o  f o r  f i e ld  s tu d ie s  to  determ ine 
the  tru e  n a tu re  o f  reg io n a l v a r ia tio n  in  blood p ressu re  d is t r ib u t io n  
and in  the  prevalence o f  hypertensive  d is e a s e . C erta in  c o n s id e ra tio n s , 
however, make i t  d i f f i c u l t  to  b e liev e  th a t  th e  p a tte rn s  o f  hypertensive  
m o rta lity  which a re  p resen ted  in  Figures 1 through 4 a re  wholly due to  
d ia g n o s tic  a r t i f a c t :
1 . The p a tte rn s  a re  n o t c o n s is te n t and y e t in  many in s ta n c e s  i t  
c u ts  across co n sid erab le  v a r ia t io n  in  economic development 
and presumably in  m edical s ta n d a rd s . This seems to  be the  case 
w ith  w hites and non-w hites (F igures 1 - 4 ) ,  however, the  p a t­
te rn s  fo r  w hites appear to be a  more c o n s is te n t one than the 
non-white p a t te rn .  Pushmataha coun ty , loca ted  in  th e  south­
e a s te rn  p a r t  o f  the  s t a t e ,  shows th e  h ig h es t a g e -ad ju s ted  r a te  
o f  a l l  counties and appears in  the  upper q u a r t i le  in  a l l  fo u r 
rac e -sex  groiqts.
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2. D iagnostic  t ra n s fe rs  would have to  be m ainly in to  o r ou t o f the 
category  o f  a r te r io s c le r o t ic  h e a rt d isease  as suggested by 
Rose (13 ). I f  such t r a n s fe r s  occurred on a s ig n if ic a n t  s c a le , 
then one might a lso  expect evidence o f  some tra n s fe r  o f  the  sex 
d if fe re n c e  which i s  so c h a r a c te r is t ic  o f  a r te r io s c le r o t ic  h e a r t  
d ise a se . However, t h i s  i s  not apparen t a s  shown in  F igures 10 
through 13. The sex d iffe re n c e s  fo r  hypertension  m o rta lity  in  
Oklahoma i s  near u n ity  and s im ila r  to  sex d iffe re n c e s  described  
by o th e r  in v e s tig a to rs  (1 , 5 , 6 ) . Furtherm ore, the g e o g r^ h ic a l  
p a tte rn s  fo r  hypertension  (Figures 1 th r o u ^  4) a re  d if f e r e n t  
from th a t  fo r  a r t e r io s c le r o t i c  h e a r t  d ise a se  (F igures 10 through 
1 3 ).
The only re la tio n s h ip  which appears i s  a  broad one w ith  popula­
t io n  d e n s ity . But i f  f a c to r s  lin k e d  w ith u rb an iza tio n  possess any 
casua l in fo r ta n c e  as has been suggested by se v e ra l in v e s tig a to rs  (10, 11, 
1 2 ), th is  i s  c e r ta in ly  only p a r t  o f  the p ic tu re  fo r  high ra te s  a re  seen 
in  ru ra l  coun ties (Tables 16 and 1 7 ). An a t t e n f t  to  show u rb an -ru ra l 
d iffe re n c e s  by p resen tin g  the  age-ad justed  ra te s  fo r  hypertensive  d is ­
ease  (ISC 440-447), and re la te d  c a rd io v a sc u la r-re n a l d iseases  (ISC 
420-422, 330-334, and 590-594) as shown in  Tables 14 , 15, 16, and 17. 
These r a te s  have been described  in  CHAPTER I I I .  Because o f the s im il­
a r i ty  in  th e  ag e-ad ju sted  death  r a te s  from the  ten  most populated 
coun ties and th e  ten  le a s t  popu lated  c o u n tie s , and s in ce  the r a te s  were 
shown in  both  in s tan c es  by ra c e , th e  non-w hite/w hite d iffe re n c e s  in  bo th  
a reas a lso  appeared to  be s im ila r .  The non-w hite/w hite  r a t io s  when both 
urban and r u r a l  coun ties were considered  to g e th e r range from a low o f
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1.04 to  a high o f  5 .62 , which appeared In  the l e a s t  populated  c o u n tie s . 
A s t a t i s t i c a l  a n a ly s is  of the non-w hite/w hite r a t io s  from these coun ties 
was performed (Table 1 9 ). The d iffe re n c e s  between th e  r a t io s  o f  the 
ten  most populated coun ties and the  ten  l e a s t  populated was found no t to  
be s t a t i s t i c a l l y  s ig n if ic a n t  a t  .05 . T herefore , t h i s  suggests th a t  the 
u rb an -ru ra l d iffe re n c e s  described  by o th e r workers seem not to be as 
pronounced In  Oklahoma. These fin d in g s  a re  s im ila r  to  those o f o th e r  
In v e s tig a to rs  (13, 14, 1 8 ). A p o ss ib le  eiq^lanatlon fo r  th is  lack  o f 
d iffe re n c e  In  Oklahoma might In  some way be connected w ith  fa c to rs  
o th e r  than popu la tion  d e n s ity .
Such p a tte rn s  as shown by hypertensive  d ise ase  (F igures 1 
through 4) and re la te d  c a rd io v a sc u la r-re n a l d iseases  (F igures 6 through 
17) should prompt a  search  fo r  an a s so c ia tio n  w ith some fa c to r  lin k ed  
w ith  geographical c h a r a c te r is t ic s  o f  th e  land . Among th ese  one must 
in c lu d e  the n a tu re  o f  th e  w ater supp ly , s ince  th e re  i s  now evidence o f 
an a sso c ia tio n  between the  "hardness o f  w ater" and the  le v e l  o f mor­
t a l i t y  from ca rd io v ascu la r d ise ases  (22).
The geographical p a tte rn s  o f  the re la te d  c a rd io v ascu la r-re n a l 
d ise a ses  fo r  both rac e -sex  grotq>8 were no t s im ila r  to  those fo r  hyper­
ten s iv e  d isease  in  any in s ta n c e . However, the  geographical p a tte rn s  
f o r  the  re la te d  c a rd io v a sc u la r-re n a l d ise a ses  were j u s t  a s  in c o n s is te n t 
as  th e  d is t r ib u t io n s  o f  hypertensive  d ise a se . This f u r th e r  suggest 
th a t  t ra n s fe rs  did n o t p lay  a  p a r t  in  a ffe c tin g  these  p a t te rn s .
Socio-Economic D ifferences 
The d if fe re n c e s  in  m o rta li ty  by socio-economic d i s t r i c t s  i s  
n o t easy to  in te r p r e t  in  th i s  type o f  study because th e  average annual-
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age-ad justed  r a te s  were c a lc u la te d  by county and no t by d i s t r i c t s .  The 
o v e rli^ p in g  o f  h igh  ra te  co u n ties  from one socio-econom ic d i s t r i c t  to 
ano ther appeared to  be q u ite  freq u en t. In  s p i te  o f  th is  the median 
average annual age-ad justed  r a te s  were taken fo r  each d i s t r i c t  by race  
and p resen ted  in  Table 21. Higher r a te s  in  bo th  r a c ia l  groups seem to 
be a sso c ia ted  w ith  the low socio-economic d i s t r i c t s ,  and lower r a te s  
w ith  the  high socio-economic d i s t r i c t s  fo r  w h ite s . There were no ra te s  
fo r  non-w hites in  the  high d i s t r i c t  The a d ju s te d  m o rta lity  d iffe re n c e s  
by s o c ia l  c la s s  may be in fluenced  by d iffe re n c e s  in  psycholog ical fac ­
t o r s ,  personal h a b i ts ,  occupation  and body w eigh t. The observed in ­
c reases  in  the  prevalence and m o rta lity  from hypertensive  d ise a se  among 
the  low socio-economic groiq>s have been a t t r ib u te d  to  occupation , p e r­




M o rta lity  d a ta  from hypertensive d isease  (ISC 440-447) and re­
la te d  c a rd io v ascu la r-ren a l d ise ases  (ISC 330-334, 420-422, and 590-594) 
occu rring  to  51,557 Oklahoma re s id e n ts  during 1958-1962, and prevalence 
d a ta  ob tained  from the Chronic Disease Screening Survey Program o f  the 
Oklal.oma S ta te  Health Department during the same period  were analyzed . 
A ge-race-sex s p e c if ic  and ad ju sted  death  ra te s  and prevalence ra te s  fo r 
a l l  d a ta  were c a lc u la te d  fo r the period  under study . Average annual 
age-ad ju sted  death  ra te s  fo r  w hites and non-whites by sex were p lo tte d  
on county maps. Data on the  socio-economic d is t r ib u t io n ,  geographic 
d if fe re n c e s , age, sex , and race  were analyzed.
The age-sex , and r a c ia l  d iffe ren c e s  fo r  hypertensive d isease  
In  Oklahoma a re  co n s is ten t w ith  those rep o rted  in  the r e s t  o f  the 
United S ta te s .  The na tu re  o f  the  a sso c ia tio n  o f  these th ree  v a ria b le s  
w ith  blood p ressu re  and hypertensive  d isease  m o rta lity  a re  well-known 
though the  mechanisms involved a re  n o t. A d e f in i te  in c rease  w ith  age 
was observed fo r  both prevalence and m o rta lity  d a ta . Negroes showed 
h igher age-ad justed  prevalence ra te s  than w hites or In d ian s , and Indians 
showed h igher r a te s  than w h ites . Non-whites showed h igher a d ju s te d  
m o rta lity  r a t e s ,  w ith the non-white female experiencing  the h ig h e s t 
r a te s .  Sex d iffe re n c e s  were observed in  a l l  th ree  r a c ia l  groups w ith
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males showing h igher r a te s  g e n e ra lly , except in  the  case  o f the Negro.
The geographical d is t r ib u t io n  o f ad justed  m o rta li ty  from hyper­
ten s iv e  d i s e a s e  seem no t to  fo llow  any d e f in i te  p a tte rn s  in  e ith e r  
race -sex  groiq> considered . However, the  geographical p a tte rn s  o f w hite  
males and females tend to  be more re la te d  than the  geograph ica l p a tte rn s  
fo r  non-w hite males and fem ales. These p a tte rn s  seem n o t to  have been 
in fluenced  by d ia g n o s tic  t r a n s fe r s  o f  re la te d  c a rd io v ascu la r-re n a l d i s ­
eases as evidenced by the  f a c t  th a t h igh  p o s it iv e  c o r r e la t io n  c o e f f ic ie n ts  
were ob ta ined  in  each in s ta n c e , when these  d iso rd e rs  were c o rre la ted  
w ith  hypertensive  d ise a se .
The d i s t r ib u t io n  of the  median age-ad ju sted  death  ra te s  tend 
to  be re la te d  to  the  socio-econom ic d i s t r i c t s  o f  the  s ta te *  Higher 
r a te s  in  both  r a c ia l  groups seem to  be a sso c ia ted  w ith  the  low socio ­
economic d i s t r i c t s ,  and lower r a te s  w ith  the  high socio-econom ic d is ­
t r i c t s  f o r  w h ites .
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